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SECTION 1 

INTRODUCTION 

Engineering-Science, Inc. (ES) has been contracted by the Texas Water 
Conunission (TWC) to conduct a screening site inspection (SSI) at the Mobile 
Waste Controls site (EPA identification number T}® 988051652). This site is 
located on approximately 25 acres at 10000 Minnesota Street in Houston, Harris 
County, Texas.(^f- This work plan was prepared to describe the site reconnais
sance and sampling activities which are recommended to be performed at the site. 

WORK PLAN OVERVIEW 

This SSI work plan was developed using the best available information obtained 
primarily through a review of the preliminary assessment report (PA) and a review 
of the analytical results of groundwater, surface water and sediment sampling per
formed by the Qty of Houston, the TWC District 7 office, and the Federal Deposit 
Insurance Corporation (FDIC). Some of the information included may be incom
plete. Therefore, much of the planned activities described should be considered 
tentative. This plan will be modified as necessary based on the actual site condi
tions encountered. 

Section 1 is this introduction. Section 2 is the site background and description, 
and Section 3 describes the site field work to be conducted. The PA, the health and 
safety plan, the quality assurance project plan, and the site recoimaissance checkhst 
are presented as appendices A through D, respectively. 

SITE OBJECTIVES WITH RESPECT TO THE PREREDIAL 
PROCESS 

The preredial stage of the Superfund process involves an expanded PA and a 
site inspection (SI) stage consisting of an SSI and, if necessary, a listing site inspec
tion (LSI). The activities described in this work plan are designed to fulfill the 
requirements for a focused SSI. 

A PA has already been conducted on the site addressed in this work plan. In 
addition, groundwater, sediment and surface water sampling have been performed. 
The SSI will build upon data collected during the PA by collecting additional data 
through background information research and the collection of environmental 
samples to further characterize conditions at the site. Sampling conducted during 
the SSI will attempt to identify the types of contaminants present, if any, to assess 
whether a release of hazardous substances has occurred, look for evidence of actual 
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human and environmental exposure to contaminants, and determine whether a site 
will move forward to an LSI or be designated as "no further remedial action 
planned." 

PROJECT CONTACTS 

EPA: 

TWC: 

ES: 

SITE CONTACT 

Lonnie Ross 
Environmental Protection Specialist 
U.S. Environmental Protection Agency, Region VI 
Superfund Site Assessment Section 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 214/655-6740 

Allan Sells 
Site Assessment Coordinator 
Emergency Response and Assessment Section 
P.O. Box 13087, Capitol Station 
Austin, TX 78711-3087 512/908-2514 

Brian Vanderglas, Project Manager 
Randy Palachek, Office Health and Safety Officer 
7800 Shoal Creek Blvd., Ste. 222W 
Austin, TX 78757 512/467-6200 

Debbie Gomez, Environmental Specialist 
Brown & Caldwell 
7535 East Hampton Ave., Suite 403 
Denver, Colorado 80231 303/750-3983 

E5/AU33211/MWCWP 
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SECTION 2 

SITE BACKGROUND AND DESCRIPTION 

SITE INFORMATION 

The inactive Mobile Waste Controls site is located at 10000 Minnesota Street in 
Houston, Harris County, Texas, half a mile west of the intersection of Almeda-
Genoa Road and IH TTie geographic coordinates of the site are approxi
mately 29°37'19" north and 95°13'59" west.t"^- 0 As depicted in Figure 1, the site 
(Area A) is a maintained grass field transected by Windmill Lakes Boulevard with a 
fenced boat storage area along the western edge of the site.C'^f- 2) The site is 
bordered on the north and south by apartment complexes (Windmill Landing 
Apartments), to the west by Lake Westwind which serves as a local recreational 
area, and to the east by a vacant lot and a horse stable.('*f-

Based on a Harris County tax records search, the FDIC owns approximately 
121.9-acres surrounding and including the site.C^^- 2) The property is managed by 
Ameresco Management, Inc.(^f- 2) During the late 1960s, the area was an active 
sand quarry1) Five deep pits were excavated at the site; two large (1,000-foot 
diameter) and three small (300-foot diameter). Precipitation, surface water run off, 
and groundwater accumulation caused the two large and two of the small pits to 
become four small lakes.('®f 0 The fifth pit was used for disposal of wastes. 

From 1969 through 1981, the property was owned by Realty Reclamation, Inc. 
and operated as an industrial and commercial landfill by Wallace Waste Control 
Company, Metropolitan Waste Conversion, National Disposal Contractors, and 
Mobile Waste Controls, Inc.C'®^ b In 1982, Levering & Reid created Windmill Lakes 
Subdivision and constructed three apartment complexes bordering the lakes. The 
PA, conducted on December 19, 1991, specified air, groundwater, surface water and 
soil exposure pathways of concern.(^f-

WASTE CONTAINMENT/HAZARDOUS SUBSTANCE 
IDENTIFICATION 

Characteristics 

By 1972, one of the small, unlined pits (Figure 1, Area A) had been two-thirds 
filled with industrial and commercial wastes.C^'- b City of Houston representatives 
documented receipt of industrial chemicals, municipal and putrescible wastes; 
several fires; and odor problems.(^f b An unlaiown quantity of industrial chemicals 
were disposed in this pit for at least 5 years, ending in 1974.('«f- b In addition, wood, 
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paper, plastics, rubber, metal, neoprene, Styrofoam, urethane, PVC pellets, plastic 
resins, asbestos, oil-contaminated filter cake, asphalt, and municipal garbage have 
been disposed at the site.('®f i) The total volume and precise composition of the 
waste disposed at the site is not known. 

The in place thickness of the disposed materials varies from 1 to 16 feet, with 
the deepest portion of the excavation near the southwest comer.("f i) The thickness 
of the final cover varies from less than 6 inches over large, central portions of the 
area to over 6 feet in areas along the north side of the closed landfilhC^ef i.) During 
the construction of the Windmill Lakes Subdivision, Windmill Lakes Boulevard was 
constructed over the landfill site (Figure 2, Area The landfill cap was 
disturbed by surveying and construction, resulting in exposed waste material which 
was subsequently covered.('®f-

The only known source is the disposed waste. Potential mezuis of migration 
include the leachate produced within the closed landfill (disposal pit), light hydro
carbon gases (methane) produced by organic waste decomposition, and volatile con
stituents migrating through the vadose soil zone and into the atmosphere.(^f- i) 
Numerous investigations have shown that in nonarid regions, infiltration of water 
through refuse causes water table mounding within or below the landfill.(^^ 6) Water 
table mounding causes leachate to flow downward and outward from the landfill. 
Downward flow of leachate may threaten groundwater resources. Outward flow 
normally causes leachate springs at the periphery of the landfill or into surface 
water bodies.("f-

Resource Engineering, Inc. (REI), (hired by Levering & Reid), and the City of 
Houston Public Health Department conducted joint groundwater sampling at the 
site during 1982 and 1983.(^^^) Groundwater sample results indicated elevated 
concentrations of total suspended solids (TSS), and total organic carbon (TOG), 
high chemical oxygen demand (COD), and the presence of benzene, toluene, and 
several complex organic compounds in the monitoring wells sampled.(«f-1) Concen
trations of contaminants and indicator parameters reported during the well sam
pling program are summarized as follows: 

• TSS ranged from 420-17,770 mg/L. 

• COD ranged from 0-2,400 mg/L. 

• TOC ranged from 64-313 mg/L. 

The concentration ranges for identified contaminants of concern found in analy
ses of the landfill leachate (well 6) and surrounding groundwater (wells 1, 2, and 5) 
were: 

• Benzene (0.01-0.24 iig/i) 

• Toluene (0.05-96.00 ng/L) 

• Ethylbenzene (0.08-175.41 /xg/L) 

• 2-Nitropropane (0.19 /xg/L) 

• Chlorobenzene (3.53 fig/h) 
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FIGURE 2 
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Cyclohexane (2.12-287.16 /xg/L) 

Xylene (9.30-1,853.40 /xg/L) 

Aniline (4,285.2 /xg/L) 

Napthalene (0.10-24.10 /xg/L) 

1,4-Dichlorobenzene (7.10 /xg/L) 

l,l'-Diphenylhydrazine (943.9 /xg/L) 

N-nitrosodiphenyl amine (1.00-126,6 /xg/L) 

2-Methyl phenol (191.00 /xg/L) 

2,4-Dimethyl phenol (9.20 /xg/L) 

2,3-Dimethyl phenol (2.70 /xg/L) 

Diethyl phthalate (1.20-14.20 /xg/L) 

Styrene (831.8 /xg/L). 

In 1983 detectable levels of extractable priority pollutants were present in the 
leachate samples collected from the landfill; however, the leachate was not deter
mined to be hazardous according to Resource Conservation and Recovery Act 
(RCRA) standards.(«f 0 Ten aliphatic hydrocarbons (oil constituents and/or stable 
organic decomposition products); 14 fatty acids; and 11 RCRA-listed organic com
pounds (toluene, xylene, aniline, naphthalene, 1,4-dichlorobenzene, l,l'-diphenylhy-
drazine, N-nitrosodiphenyl amine, 2-methyl phenol, 2,4-dimethyl phenol, 
2,3-dimethyl phenol, and diethyl phthalate) were also detected in the leachate.C^ef- ri 

Six leachate samples were obtained from monitoring well 6, near the center of 
the landfill, from September through December 1982.('«f-^tch. 7, p. 27) 'phe maximum 
concentrations representing measured leachate characteristics were: 

TDS 14,177 mg/L 
Sulfate (SO4) 790 mg/L 
Manganese (Mn) 8.80 mg/L 
Iron(Fe) 313 mg/L 
Sodium (Na) 2,772 mg/L 
Chloride (CI) 4,140 mg/L 
TOC 3,976 mg/L 

The City of Houston, the TWC District 7 office, and the FDIC, through 
Ameresco Management, participated in a joint groundwater, surface water, and lake 
sediment sampling program during December 1991 and February 1992,(«f 2) Exist
ing monitoring wells were sampled on December 11, 1991, Sediment, soil, and lake 
samples were collected on February 20, 1992. The sample locations are indicated 
on Figure 3) The results of the analytical program are summarized in Tables 1 
through 9. The parameters listed include metal and water quality data, and 
detected organic compounds. 
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Table 1 Mobile Waste Controls Results of TWO Monitoring Well Sampling Program 
December 11,1991 

I 

00 

Well ID 
COD 

(mg/L) 
TOC 

(mg/L) 
ci-

(mg/L) 
TSS 

(mg/L) 
VSS 

(mg/L) 
TDS 

(mg/L) 
Cyanides 
(mg/L) 

Phenols 
(mg/L) 

NO2-N 
(mg/L) 

N03-N 
(mg/L) 

MW-1 <5 5 132 244 14 814 - - - - • 

MW-2 Sample data not taken at this time. 

MW-5 350 129 782 134 25 2,160 <0.02 23 <0.01 <0.01 

MW-6 134 6 58 <5 26 831 <0.02 <5 <0.01 <0.01 

MW-8 60 25 NA* 23 5 1,270 

MW-9 157 57 553 75 15 1,760 <0.02 15 <0.01 <0.01 

MW-10 531 192 73 194 62 2,400 <0.02 40 <0.01 <0.01 

* Copy of analytical data sheet indecipherable. 

NA Not available. 
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•Table 2 
Mobile Waste Controls 

Monitoring Well Sampling Results 
December 11,1991 

Oecomber Afl As Sa Cd Cr Cu Hg Mn Ni Pb So 2n Al Co V Chloride COO Cyarlde pH Pherwi Sulfldft TDS TOC vss • TSS 

ug/l mg/L ug/L ug/L mgA. i
 • ^ •il:.;::.:.:.:.:.;.::!:!. 

MW-1 <0.2 <4.0 290 3.6 <5.0 8.6 0.98 77.0 <22.0 5.20 <4.0 44.0 680 <9.0 <6.0 118 60 <10 6.84 <10 <0.16 770 2.2 93 253 

MW-2 <0.2 2100 SOO 1.0 <5.0 <6.0 <0.2 4000 30.0 <0.2 <4.0 14.0 190 <9.0 <6.0 470 180 <10 6.60 211 1.12 1800 46 40 120 

MW-5 <0.2 ee 1100 0.0 <5.0 <8.0 <0.2 2800 <22.0 <0.2 <4.0 36.0 310 <9.0 11.0 667 320 <to 6.62 310 1.44 2380 105 60 160 

MW-6 <0.2 63 840 13.0 26.0 <8.0 <0.2 2400 <22.0 230 <4.0 180.000 660 16.0 57.0 51 80 <10 6.63 21 0.48 790 16 400 1700 

MW-7 Not Sarnplad at INa TIma 

MW-6 <0.2 0.7 610 3.0 <5.0 <8.0 <0.2 1500 <22.0 2.6 <4.0 41.0 220 <6.0 <8.0 220 70 <10 6.64 <10 <0.16 1270 19 <10 30 

MW-0 <0.2 5.2 240 1.6 <5.0 <8.0 <0.2 570 <22.0 5.5 <4.0 31.0 2600 <9.0 9.4 90 40 <10 7.44 <10 <0.16 500 1.8 <10 260 

MW-eD <0.2 4.4 220 0.9 <5.0 <8.0 <0.2 540 <22.0 2.6 * <4.0 23.0 2600 <6.0 9.6 86 40 <10 7.47 <10 <0.16 530 1.3 too 900 

MW-10 <0.2 16.0 560 3.8 10.0 51.0 4.0 990 <22.0 7.2 <4.0 110.0 1200 <9.0 10.0 652 560 <10 6.67 404 4.96 2310 211 60 160 

vo 



Table 3 
Mobile Waste Controls 

Concentrations of Volatile, Seml-Volatlle and Organic Compounds in Water 
December 11,1991 

Volatile# SeM- VofaSle# 

December 11,1901 acetone 1,1,2.2 te»-achlcroelhan< Chloroform bereene toluene cWoroberaene ethyfbervene xytene# (total) naphthalene 4-cNoroaniline 3ls (2-ethyhe)(y) phlthalat benoic add 1 2 - methinaphthal e ne N - Nitosadphenytamfni 

uo/L •ofl. ii
?

 il
l III
: 

m
m

 i
i
 i
i
 

I 

MW-1 14 3* NO NO NO NO NO NO NO NO NO NO NO M3 

MW-2 11 NO NO 7 NO 19 NO NO 2- 140 6" NO NO NO 

MW-S 29 NO a 11 9 18 32 16 17 63 4' NO NO NO 

MW-50 NA NA NA 12 9 16 34 16 NO NO NO NO NO fO 

MW-a 20 NO NO NO NO a NO NO NO . NO 10' 19" NO NO 

MW-7 Not S^pfed at this Time 

MW-8 10 NO NO NO NO NO NO NO NO NO NO NO NO NO 

MW-9 NO NO NO NO NO NO NO NO NO NO 3- NO NO NO 

MW-90 6* NO NO NO NO NO NO NO NO NO NO NO NO NO 

MW-10 11 NO NO 14 NO 26 95 26 13' 550" 13- NO 9* 22 

NA- Not A/ailabto 
NO - N0tD0t9Ct9d 
• - Below listed del9ctionlim't 
•* - Compound amount taken Irom a 1:10 dilution 

Orgaric# 

December 11,1991 2,4.5 TP (Slvex) Oalapon Oleamba Dlchloroprcp Dinoaeb 

ug/L 

1 
MW-iO 0.16' 16 1.4 3.3 1.4 

' - Below method deteclon limit 



Table 4 Mobile Waste Controls Results of TWC Sampling Program 
February 20,1992 

Sample 
ID 

City of Houston 
Sample ID Location 

COD 
(mg/L) 

Results 
TOC 

(mg/L) 
ci-

(mg/L) 

Westwind Lake 

WEST#1 

Bass Lake 

BASS #1 

BASS #2 

Windmill Lake 

WIND #1 

WIND #2 

4th Lake 

790 

WEST #2 788/789 

792 

791 

794 

793 

795 

Mid-lake; 
east side of 

island 

East bank 
near MW-2 

East corner 
along bank 
near MW-9 

Mid lake; 
north side 

island 

North of pier 

North side of 
island; mid-

lake 

South bank 
of 4th lake 

<5 

<5 

<5 

<5 

<5 

<5 

16 

5 

4 

21 

21 

19 

19 

13 

13 

14 
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Table 5 Mobile Waste Controls Results of City of Houston Lake and 
Sediment Sampling February 20,1992 

Sample 
ID 

Sample 
Matrix 

Volatile 
Priority 

Pollutants 
Detection 

Limit 10 ppb 

Semi-volatile 
Priority 

Pollutants 
Detection 

Limit 10 ppb 
Fecal 

Coliform 

788 Water ND ND <200 

789 Water ND ND' 400 

790 Water ND ND <200 

791 Water ND ND NA 

792 Water ND ND NA 

793 Water ND ND NA 

794 Water ND ND NA 

795 Water ND ND NA 

ND Not detected. 

NA Not available. 

* Detection limit 20 ppb. 
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Table 6 Mobile Waste Controls 
Results of City of Houston Lake Sampling 

February 20,1992 

Sample 
ID 

Ag 
(mg/L) 

As 
(mg/L) 

Ba 
(mg/L) 

Cd 
(mg/L) 

Cr 
(mg/L) 

Cu 
(mg/L) 

Hg 
(mg/L) 

Mn 
(mg/L) 

Ni 
(mg/L) 

Pb 
(mg/L) 

Zn 
(mg/L) 

Se 
(mg/L) 

788 <0.01 <0.001 <0.1 <0.01 <0.01 <0.01 <0.001 <0.01 <0.03 <0.04 <0.01 <0.002 

790 <0.01 <0.001 <0.1 <0.01 <0.01 <0.01 <0.001 <0.01 <0.03 <0.04 <0.01 <0.002 

791 <0.01 0.003 <0.1 <0.01 <0.01 0.05 <0.001 <0.01 <0.03 <0.04 <0.01 <0.002 

792 <0.01 <0.001 <0.1 <0.01 <0.01 <0.01 <0.001 <0.01 <0.03 <0.04 <0.01 <0.002 

793 <0.01 <0.001 0.27 <0.01 <0.01 <0.01 <0.001 <0.01 <0.03 <0.04 <0.01 <0.002 

794 <0.01 <0.001 0.54 <0.01 <0.01 <0.01 <0.001 <0.01 <0.03 <0.04 <0.01 <0.002 

795 <0.01 <0.001 <0.1 <0.01 <0.01 <0.01 <0.001 <0.01 <0.03 <0.04 <0.01 <0.002 

E5\AU33211\TBL-6 



Table 7 
Mobile Waste Controls 

Concentrations of Metals in Water Matrix 
February 20,1992 

February 20,1992 Ag Al As Ba Be ca Cd Co Or Cu Fe Hg K Mg Mn "• 1 Nl 1 1 Sb Se Tl V 2n Fecal ColHorm 

ug/L Coienlei/100 ml il
l 

iiii ; i •i 1
 

11 • •iliiivi'ilX'iv:':':!: 1 
Ba8S-2 <2.0 270 <2.0 82 <1.0 13,719 <3.0 <4.0 <3.0 5.3 149 <0.2 2,128 2,781 5.7 40,365 <22.0 <1.0 <30.0 <2.0 3.2 44.0 10.0 401 

Wlnd-1 <2.0 M.O <2.0 67.0 <1.0 16,148 <3.0 <4.0 <3.0 <3.0 99.0 <0.2 2,314 4,295 6.6 22,850 <22.0 <1.0 <30.0 <2.0 <2.0 <4.0 18.0 <1 

west-1 <2.0 82.0 <2.0 85.0 <1.0 18,090 <3.0 <4.0 <3.0 3.3 05.0 <0.2 2.003 8,526 6.2 23,800 <22.0 <1.0 <30.0 <2.0 <2.0 <4.0 13.0 <1 

We8(-2 <2.0 112 3.0 91.0 <1.0 29,693 <3.0 <4.0 <3.0 3.9 lie <0.2 3,037 6,622 7.0 25.071 <22.0 <1.0 <30.0 <2.0 <2.0 <4.0 17.0 27 

Sas8-i <2.0 302 3.0 65.0 <1.0 13,824 <3.0 <4.0 <3.0 6.3 188 <0.2 1,611 2,880 5.3 51,669 <22.0 <1.0 <30.0 <2.0 <2.0 <4.0 19.0 < 1 

Wind-2 <2.0 85.0 5.4 71.0 <1.0 18,388 <3.0 <4.0 <3.0 <3.0 82.0 <0.2 1,818 4.276 4.4 22,687 <22.0 <1.0 <30.0 <2.0 <2.0 <4.0 19.0 <1 

4th Lake <2.0 178 5.0 108 <1.0 33,667 <3.0 <4.0 <3.0 5.8 531 <0.2 2,531 8,002 224 26,085 <22.0 5.7 <30.0 3.0 <2.0 44.0 47.0 <1 

Concentrations of Metals in Sedment and Soil Matrix 

February 20. 1992 Ag Al As Ba Be Ca Cd Co Cr Cu 1 Hg K Mg Mn Na Nl Pb Sb Se Tl V 2n Matrix 

mg/Kg 

iliiiiiliiiiii iiil iliiii iiiiiia iiii iii
i 

iiii iix-x'i'x-ii:*:":*:':' 
X:::X:X;X;::::.:.^ iiii 

Ba8s-2 <1.9 10,578 13.0 140 <0.03 3,902 <280 7.1 17.0 58.0 15,447 <0.47 1,642 2,483 00.0 591 <20.0 28.0 <26.0 <1.9 7.2 32.0 50.0 Sedimenl 

Wind-1 <0.62 1,589 3.3 18.0 <0.31 632 0.03 1.0 2.3 4.3 2,034 <0.16 173 257 12.0 48.0 <6.8 4.3 <4.5 <0.62 0.62 5.8 13.0 Sediment 

West-1 <0.78 8,573 9.7 72.0 <0.39 9,753 <1.2 4.3 9.3 19.0 0,218 <0.19 1,265 1,852 237 139 8.0 18.0 <12.0 <0.77 <0.77 18.0 53.0 Sediment 

West-2 <1.3 26,629 17.0 126 <0.67 21,131 <2.0 10.0 26.0 37.0 19,749 <0.34 4,151 5,713 272 270 24.0 32.0 <20.0 <1.3 <1.3 41.0 122 Sedimenl 

Bass-i <0.62 5,917 5.1 43.0 <0.31 101 <0.02 4.6 5.5 4.0 5.678 <0.15 541 819 56.0 147 <6.6 6.3 <0.2 <0.82 <0.62 14.0 12.0 Sedimenl 

Wind-2 <1.2 11.150 6.8 128 0.94 3,173 <1,8 7.1 12.0 0.7 11,050 <0.3 1,235 1,072 128 105 144 20.0 <18.0 <0.59 <1.2 24.0 41.0 Sediment 

4th Lake <0.58 14,551 5.0 103 <0.29 1.812 <0.87 4.0 14.0 7.0 14,858 <0.15 1,180 1,859 32.0 200 11.0 9.3 <8.7 <0,58 <0.58 28.0 18.0 Sedimenl 

SS-1 <0.55 12,561 6.2 407 <0.27 30,636 0.83 15.0 16.0 18.0 24,857 <0.14 2,235 4,280 327 468 16.0 13.0 <0.3 <0.55 <0.55 56.0 30.0 Soli 



Table 8 
Mobile Waste Controls 

Concentrations of Volatile Organic Compounds in Water, Sediment and Soil Matrices 
February 20,1992 

MATRIX WATER SEDIMENT AND SOIL 

February 20, 1992 acetone methylene chloride| acetone 2-butanone bis (2-ethylhexyl) phthalate 1,1-Dichloroethene trichloroethene | benzene toluene chlorobenzene 

1 ug/L mg/Kg II
I 11 ug/Kg 

— 

Bass-2 (1) 8* 45 160 35* ND ND ND ND ND ND 

Bass-2 (2) ND 59 250 50 190 ND ND ND ND ND 

Wind-1 (1) 6 18 33 ND ND ND ND ND ND ND 

Wind-1 (2) ND 28 61 ND ND ND ND ND ND ND 

West-1 6* ND ND ND ND ND ND ND ND ND 

West-2 (1) 4* 17* 99 ND ND ND ND ND ND ND 

West-2 (2) ND 47 220 34 ND ND ND ND ND NO 

Bass-1 (1) 5» NA 21 ND ND ND ND NO NO ND 

Bass-1 (2) ND ND 80 ND ND ND ND ND ND ND 

Wind-2 4» ND ND NO ND ND ND ND ND ND 

4th Lake (1) 9» 9 ND ND ND ND ND ND ND ND 

41h Lake (2) ND 19 ND ND ND ND ND ND NO ND 

4th Lake-MS (1) ND 27 ND ND ND 98 83 90 82 91 

MATRIX WATER 1 

February 20, 1992 acetone methylene chloride 2-butanone bis (2-ethylhexyl) phthalate 1,1-Dichloroethene trichloroethene benzene toluene chlorobenzene 1 

ug/L 1 

I j 
1 4th Lake-MS (2) 4» ND ND ND 53 44 53 47 46 { 

U\ 

ND - Not Detected 
• - Below listed detection limit 

(1) Initial sampling analytical results 
(2) re-analysis of same sample; dilution factors may change. 
MS - Matrix spike 

TWC4.WK3 



Table 9 
Mobile Waste Controls 

Concentrations of Semi-Volatile Organic Compounds in Water Matrix 
February 20,1992 

MATHIX WATER 

February 20, 1992 Isophorone phenol 1 2-chIofophenol l,4-dlch)ofoben2ene N-Nilrosod^jfopylamlne l,2,4-trlchloroben2ene | P-Chloro-M-Crasol Acenaphthene 14-nltrophenol 2.4odlnltrotoluene pentachlorophenol Pyrene 

ug/L 1 i nil 
•Jth Uke (MS) ND 96 120 73 64 73 130 71 180 91 120 110 

4th Uke (MSD) ND 94 150 140 110 170 230 160 160 1 210 160 210 

OS 

Mobile Waste Controls 
Concentrations of Semi-Volatile Organic Compounds in Sediment and Soil Matrix 

MATRIX SEDI^CNT AND SOIL 

February 20. 1992 Isophorone phenol 2'ChIorophenol 1,4-dlchlofoben2ene N-Nltrosod^ropylam^e l,2,4-trichloroben2ene P-Chloro-M-Cresol Acenaphthene 4-nltrophenol 2,4-dlnltrotoluone pentachlorophenol Pyrene 

ug/Kg 

; Sliliiiiiiillli 
West-1 100' ND ND ND ND ND ND ND ND ND ND NO 

4th Uke (MS) ND 1,700 2,100 1,100 400* 1,200 2,200 1,200 1,900* 1,300 ND 1,500 

4th Uke (MSD) NO 1,600 2,200 1,200 440 1,300 2.500 1,300 2.400 1,800 250* 1,900 

ND - NotOelecled 

* Below listed detection limit 
•• - He-analysis ofseim-volatile compounds notsummarked on this table 

MS - Matrix spike 
MSD - Matrix spike duplicate 



Acetone was detected during the QA/QC analysis for the December 11, 1991, 
sampling program. This indicates that the presence of acetone in the sample could 
have resulted from acetone contamination of laboratory instruments and/or the 
laboratory sample containers.('®f- Sample data will be required to confirm that the 
presence of acetone is a laboratory artifact. 

As previously mentioned, a potential problem is light hydrocarbon (methane) 
gas emissions generated from organic wastes deposited in the landfill. The thin 
cover over large portions of the fill, coupled with poor compaction of the waste 
materials within, will tend to promote gas migration through the surface of the land
fill and into the atmosphere.(^®f P- Since methane is flammable at con
centrations of 5 to 15 percent (volume) in air, escape of gas from the landfill could 
present a potential fire risk.C^ef^^ i) 

Based on this characterization of the site, the primary contaminants of concern 
are benzene, toluene, ethylbenzene, 2-nitropropane, chlorobenzene, cyclohexane, 
xylene, aniline, napthalene, 1,4-dichlorobenzene, l,T-diphenylhydrazine, N-nitro-
sodiphenyl amine, 2-methyl phenol, 2,4-dimethyl phenol, 2,3 dimethyl phenol, 
diethyl phthalate, styrene, and metals.("f- In addition, wood, paper, plastics, 
rubber, metal, neoprene, styrofoam, urethane, PVC pellets, plastic resin, asbestos, 
oil-contaminated filter cake, asphalt, and municipal garbage were disposed at the 
site and can be considered contaminants of concern, 1) Additionally, accumula
tion of methane in adjacent structures presents a health and safety concern. 

Required Information (Data Gaps) 

• Verification of site features as depicted on the site location map. In particu
lar, the location of the monitoring wells will be verified. 

• Verification of sampling performed at the site, including the location of the 
lake and sediment samples obtained during the sampling program performed 
by the TWC, the City of Houston, and the FDIC. 

• Verification of existing analytical data results required through additional 
testing and additional review of laboratory QA/QC data. 

• Field verification of landfill cover thickness required to determine contain
ment of the potential source for the soil exposure pathway or release to the 
air pathway. 

GROUNDWATER PATHWAY AND TARGETS 

Characteristics 

The Houston area is situated on the Quaternary Coastal Plain of Texas.(^®f- ^ 
Specifically, the site is underlain by the Pleistocene Age, Beaumont Formation.(ret-») 
Tlie Beaumont Formation beneath the site is described as barrier island and beach 
deposits consisting of mostly clay, silt, and sand. The mapped geologic unit includes 
mainly stream or river charmel, point bar, natural levee, and backswamp deposits 
and, to a lesser extent, coastal marsh and mud flat deposits with concentrations of 
calcium carbonate, iron-oxide, and iron manganese oxide nodules in zones of 
weathering.(ref ^ The soils beneath the site have been mapped as relict fluvial and 
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deltaic deposits, sand units, locally clayey, that are easily excavated, with low to 
moderate erosion potential, low shrink-swell potential, high bearing strength, 
moderate permeability, and low to moderate moisture retention at the surface/"^-

The site is underlain by the Chicot Aquifer, which is the youngest aquifer of the 
Coastal Plain of Texas as indicated by the stratigraphic cross-section C-C.C"^-') The 
Chicot Aquifer includes the following formations: the Willis Sand, the Bentley 
Formation, the Montgomeiy Formation, the Beaumont Clay, and any overlying 
Holocene alluvium. In the vicinity of the site, the Chicot Aquifer reaches an aver
age thickness of approximately 600 feet.C'^f Wells in the vicinity of the site are 
screened in saturated intervals ranging from 98 to 1,000 feet below surface. Water 
levels in these wells range from depths of 8.5 to 260 feet below ground surface.C^^ 0 

The local stratigraphy and depth to groundwater were determined during the 
site evaluation activities performed at the site by REI during 1982 and 1983.(^f 
Atch. 7) Six soil borings were logged and completed as monitoring wells during this 
investigation. The general subsurface stratigraphy beneath the site is alternating 
layers of clay and sand.("f 0 Generally, the uppermost interval, ranging from 7 to 9 
feet in thickness, is described as a sandy clay. Beneath this interval is a clayey sand 
to silty sand unit ranging from 4 to 20 feet in thickness. The stiff, reddish-brown clay 
interval beneath the sand interval ranges from 10 to 12 feet thick, and the sand unit 
beneath the reddish-brown clay interval ranges from 2 to 10 feet thick.('«f-^tch. T) 
All monitoring wells constructed at the site by REI were screened across this upper
most saturated interval approximately 8 to 25 feet below ground surface.^'®'^- 0 
Table 10 summarizes monitoring wells construction details.C^^^-

The monitoring well water levels in the sandy stratigraphic interval screened in 
wells 2, 3, and 5 correlated with the water levels recorded from Lake Westwind.("f-1) 
In addition, a shallow groundwater mounding effect was reported beneath the 
covered landfill area, potentially contributing to contaminant migration from the 
landfill to the west and southwest.C'®'^^ 0 The depth of the landfill excavation aver
ages 13 feet and attains a maximum depth of 16 feet in the southwest corner of the 
excavation, based on the resistivity survey completed by REI.('®^- Shallow ground
water, occurring from 8-15 feet below surface in the area of the pit excavation 
(based on monitoring well depths), would therefore come in contact and potentially 
be contaminated by the buried waste materials.('®f i) 

The municipal or domestic wells located nearest to the site are screened at 
intervals of 85 to 105 feet below ground surface.("=f- 0 These wells were installed for 
domestic or irrigation water use.(^f- 0 The average groundwater yield data for the 
water wells near the site in the saturated interval from 85 to 105 feet below surface 
is approximately 30 gpm (Table 11). The general groundwater flow direction in the 
vicinity of the site mimics geologic dip and is toward the southeast.C"*^ The satu
rated intervals encountered while drilling in the vicinity of the site are all considered 
part of the Chicot Aquifer.Cref') Based on available driller's logs, wells are screened 
at three primary depths in the Chicot Aquifer, 8-25 feet (monitoring wells), 88-
103 feet, and 440-470 feet below surface. Groundwater quality data for the shallow 
saturated interval in the vicinity of the site are reported above. Static water levels 
recorded on water well drilling records for the domestic wells located on East 
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Table 10 Mobile Waste Controls 
Summary of Well Construction Details for Monitoring Wellsf'^'^- b Atch. 7) 

WeU Boring WeU Screened Screen WeU 
ID Depth Material Interval Length Diameter 

MW-1 20' PVC 5-15' 10' 4" 

MW-2 25' PVC 8-18' 10' 4" 

MW-3 29' PVC 6-24' 18' 4" 

MW-4 23' PVC 8-20' 12' 4" 

MW-5 17' PVC 12.5-17' 4.5' 4"' 

MW-6 16' PVC 6-16' 10' 2" 

As-built well diagram (reference 1, attachment 7) indicates well diameter is 4 inches, although 
diagram scale used resembles 2-inch diameter well. 
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TABLE 11 

MOBILE WASTE CONTROLS 

SUMMARY OF WATER WELLS WITHIN 1-MILE 

WELL 10 #/ 

LOCATION 

WELL TO 

TOTAL TOTAL STATIC 

SCREENED SAND/GRAVEL CLAY WATER 

INTERVAL THICKNESS ** THICKNESS LEVEL 

CHEMICAL 

ANALYSIS 

FLOW RATE WELL USE 

65-31-1C / 

10121 WINDMILL LAKES BLVD. 

HOUSTON, TX • 

A70' AAD-A7D 208 262 200 NO N / A IRRIGATION 

O 

65-22-6 / 
10121 WINDMILL LAKES BLVD. 

HOUSTON, TX 

65-31-1E / 

10039 RADIO ROAD 

HOUSTON, TX 

A70' 

A50" 

AAO-470 

4A0-A50 

208 

126 . 

262 

321 

200 

160 

NO 

NO 

N / A 

JETTED / 

25 gpm 

IRRIGATION 

DOMESTIC 

65-31-1E / 

10035 RADIO ROAD 

HOUSTON, TX 

103' 93-103 61 40 10 NO JETTED / 
30 gpm 

DOMESTIC 

65-310B / 

9913 EASTHAVEN 

HOUSTON, TX 

94' 88-94 81 11 27 NO DEEP WELL JET / DOMESTIC 

500 gph 

65-31-lC / 

9421 LAHBRIGHT 

HOUSTON, TX 

94' 88-94 74 19 27 NO DEEP WELL JET / 

900 gph 

DOMESTIC 

65-3ML / 
11400 GULF FREEWAY 
HOUSTON, TX 77034 

90' 88-90 26 64 12 NO N /A DOMESTIC 

** DOES NOT INCLUDE FILL OR TOP SOIL. PAGE 1 OF 3 



TABLE II 
MOBILE WASTE CONTROLS 

SUMMARY OF WATER WELLS WITHIN 1-MILE 

WELL 10 #/ 

LOCATION 

WELL TO 

TOTAL TOTAL STATIC 

SCREENED SAND/GRAVEL CLAY WATER 

INTERVAL THICKNESS •* THICKNESS LEVEL 

CHEMICAL 

ANALYSIS 

FLOW RATE WELL USE 

65-31-4C / 

9905 RADIO ROAD 

HOUSTON, TX 77075 

3A5' 325-345 105 237 190 NO JETTED / 
25 gpm 

DOMESTIC 

65-30-3F / 

10305 MOERS 

HOUSTON, TX 77075 

231' 90-100 61 166 12 NO JETTED / 
35 gpm 

DOMESTIC 

N) 

65-30-3E / 

LAMBRIGHT 
HOUSTON, TX 

65-30-3E 

9917 RADIO ROAD 

HOUSTON, TX 77304 

98' 

348' 

90-98 

347 1/2-348 

58 

121 

37 

224 190 

NO 

NO 

BLOW W/COMPRESSOR 

BY DRILLS / 
125 gpm 

JETTED / 
75 gpm 

DOMESTIC 

DOMESTIC 

65-30-3E / 

9718 MOERS ROAD 

HOUSTON, TX 77034 

87' 80-87 52 35 18 NO N / A DOMESTIC 

65-30-3F / 

LAMBERT 

HOUSTON, TX 

348' 338-348 86 259 183 NO JETTED / 
60 gpm 

INDUSTRIAL 

65- -3F / 

MYKOWIA ROAD 

HOUSTON, TX 

94' 86-94 37 55 18 NO AIR COMPRESSOR / 

35 gpm 

DOMESTIC 

65-23-7F / 

9731 RADIO ROAD 

HOUSTON, TX 77034 

352' 325-340 113 235 170 NO SUBMERSIBLE / 

13 gpm 

DOMESTIC 

•• DOES NOT INCLUDE FILL OR TOP SOIL. PAGE 2 OF 3 
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TABLE II 

MOBILE WASTE CONTROLS 

SUMMARY OF WATER WELLS WITHIN 1-MILE 

WELL ID #/ 

LOCATION 

WELL TO SCREENED 

INTERVAL 

TOTAL 

SAND/GRAVEL 

THICKNESS ** 

TOTAL 

CLAY 

THICKNESS 

STATIC 

WATER 

LEVEL 

CHEMICAL 

ANALYSIS 

FLOW RATE WELL USE 

65-23-7G / 350- 330-350 50 295 185 NO N / A DOMESTIC 

1K12 GULF FREEWAY 

HOUSTON, TX 

65-22-9R / 
992A RADIO ROAD 

105' 95-105 73 29 29 NO JETTED / 
15 gpm 

DOMESTIC 

HOUSTON, TX 77075 

65-30-3 / 
9205 WAYFARRER 

A54' 444-454 81 370 215 NO JETTED / 

75 9pm 

DOMESTIC 

HOUSTON, TX 

65-15-A / 

9825 RADIO ROAD 

340' 330-340 62 275 175 NO JETTED / 
30 gpm 

DOMESTIC 

HOUSTON, TX 77075 

** DOES NOT INCLUDE FILL OR TOP SOIL. 
PAGE 3 OF 3 



Haven and Lambright roads were reported to be 27 feet below surface.("=f b These 
two wells were drilled and completed in what is apparently an equivalent thick sand 
deposit that was mined at the site. The excavated sand pits are now water filled and 
used for recreational purposes-fr^f The water well drilling records identify sand 
and clay depths and thiclmesses encountered while drilling. Both wells averaged a 
sand percentage ranging from 75 to 85 percent. The potential for a hydraulic con
nection between the relatively thick sand deposits encountered at the two domestic 
wells at East Haven and Lambright roads and the sand units intercepted by the 
waste pit sidewalls will be investigated during the sampling program. 

Results of subsurface soil testing conducted prior to the construction of the 
Windmill Lakes Subdivision and Windmill Lakes Boulevard indicate that the 
uppermost sandy clay (occurring at approximately 8 feet below ground surface) is a 
low plasticity clay with liquid limits of approximately 28 percent and a plasticity 
index (PI) of approximately 16 percent. The percentage of soil particles passing the 
No. 200 sieve was approximately 60 percent. The clayey to silty sand interval 
beneath the uppermost sandy clay consists of approximately 93 to 70 percent soil 
grains that do not pass through a No. 200 sieve. This interval was saturated during 
soil boring activities; depth to water ranged from 5.5 to 12.5 feet below surface. The 
clayey to silty sand interval exhibited a laboratory vertical permeability in the range 
of 1x10-5 cm/sec.C^^f- 0 

The clay interval beneath the clayey to silty sand unit occurs at approximately 
25 feet below ground surface. This clay exhibited liquid limits which ranged from 
60 to 85 percent, plasticity indices ranging from 39 to 57 percent, and 96 percent of 
the clay samples analyzed did not pass the No. 200 sieve. The clay samples tested 
exhibited a laboratory vertical permeability in the range of 1x10-' to 
7x10 ® cm/sec.("f No surface soil samples are known to have been collected for 
analytical testing. 

Targets 

Two hundred seventy-eight private, irrigation, industrial, municipal and moni
toring wells are located within a four-mile radius of the site.("f- Sixteen private 
and irrigation wells are located within a 1-mile radius of the site. In addition, eight 
monitoring wells were installed within the 1-mile radius of the site to monitor local 
groundwater quality. Static water level measurements for these wells, including 
monitoring wells, ranged from 6 to 215 feet below surface. The wells were com
pleted within the Chicot Aquifer.(^^- A summary of the characteristics of the wells 
located within a 1-mile radius of the site is presented as Table 11. 

There is no analytical evidence indicating that any drinking water well has been 
contaminated by hazardous substances from the site.f'*^- ") In October 1991, a 
domestic well located at 9917 Radio Road was sampled by the TWC and analyzed 
for TOG and metals analyses. The TWC reported less than 5 ppm TOC and no 
metals in the sample collected.(«f i) One wellhead protection area is within a 4-mile 
radius of the site, the City of Houston Sagemont #2 well located approximately 
2 miles southeast.C^^f-

For wells within a 4-mile radius of the site: 
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• Within 0 - 0.25 miles of the site there are 2 domestic wells, 2 irrigation wells, 
and 8 monitoring wells. 

• Between 0.25 - 0.50 miles, there are 7 private wells. 

• Between 0.5 -1.0 miles, there are 7 private wells 

• Between 1.0 - 2.0 miles, there are 4 municipal supply wells, 70 private wells, 8 
industrial wells, and 3 monitoring wells. 

• Between 2.0 - 3.0 miles, there are 4 municipal supply wells, 59 private wells, 
and 11 industrial wells. 

• Between 3.0 - 4.0 miles, there are 6 municipal supply wells, 76 private wells, 
and 13 industrial wells. 

• There are 14 municipal supply wells within the 4-mile radius of the site.("=f i) 

The locations of the domestic wells located within 1 mile of the site are indicated on 
Figure 3.("f-Details of well construction, well use, pumpage rates, thicknesses of 
the sand and clay intervals of the Chicot aquifer, and static water levels for wells 
located within 1 mile of the site are summarized in Table ll.(«f- 0 The screened 
intervals of wells in the vicinity of the site, excluding monitoring wells, range from 
80 to 470 feet below ground level. The logs of the wells in the vicinity of the site is 
describe the formation as alternating layers of sand and clay of the Chicot forma
tion. The well installed through the greatest thickness of sand is located at 9913 
East Haven Road in Houston, Texas. This well is within 0.25 mile of the site. The 
static water level of this well was 27 feet below ground surface. A pump test was not 
conducted during well development.('«f 0 The number of people served by the 
16 domestic wells within 1 mile of the site is approximately 38.4 using the population 
factor (2.4 residents per household) developed during the PA(«f- The ground
water population target calculations for distance increments were performed for the 
area within 1 mile of the site and are shown in Table 1) 

The sources of the City of Houston and Kirkmont M.U.D, municipal water 
supply in the vicinity of the site are Houston-Galveston Coastal Subsidence District 
(HGCSD) well numbers 1094 and 1717.('«f- 0 The population served by this water 
supply is 9,843.^^^^ This information is summarized in Table 12. 

Required Information (Data Gaps) 

• Field verification to determine the location of existing wells and confirm the 
absence of additional water wells within a 1-mile radius of the site. 

• Sample data required for local domestic wells to determine if contaminants 
have migrated through groundwater to the residential neighborhoods west of 
the site. 

• Field or telephone verification of the number of people served by the 
16 domestic water wells located within a 1-mile radius of the site. 

• Field determination of level measurements obtained from nearby ground
water monitoring wells to develop groundwater elevation maps, illustrate 
groundwater flow conditions, and to assess the relationships of the ground 
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Table 12 Mobile Waste Controls Ground Water Population Target Calculations^ 
August 28,1992 

MUe Type No. Pop. Target 
Radius WeU Wells Factor Totals 

0-0.25 Domestic 2 X 2.4 4.8 
Public Supply 0 0.0 

IndustriaJ 0 0.0 
Irrigation 2 X 0 0.0 

Monitoring 6 X 0 0.0 

Totals 10 4.8 

0.25-0.50 Domestic 7 X 2.4 16.8 
Public Supply 0 0.0 

Industrial 0 0.0 
Irrigation 0 0.0 

Totals 7 16.8 

0.50-1.00 Domestic 7 X 2.4 16.8 
Public Supply 0 0.0 

Industrial 0 0.0 
Irrigation 0 0.0 

Totals 7 16.8 

1.00-2.00 Domestic 70 X 2.4 168.0 
Public Supply 4 X 2,735.0 10,940.0 

Industrial 8 0.0 
Irrigation 0 0.0 

Monitoring Wells 3 0.0 

Totals 85 11,108.0 

EXPLANATION 
• City of Houston (Jim Bell, [713] 223-1095), District 53, HGCSD Well No. 1040; 0.17 miles 

from site; well plugged in the 1970s. Target = 0. ^ > 
• City of Houston (Jim Bell, [713] 223-1095), District 61 #1, HGCSD Well No. 1048: 0.93 miles 

from site; well plugged in 1991. Target = 0. 
• Houston Lighting and Power Company, 4500 Shaver (Gene Fisseler, [713] 228-9211), South 

Houston Substation, HGCSD Well No. 1202: 0.76 miles from site; restroom facilities used by 
HL&P crews 7 days per week (estimated 42,000 gallons annual production). A minimum of 
one 3-person truck crew uses the station each day. Three people x 365 days = Target = 1,095. 

• American Savings, State Well No. 65-31-lk: could not locate facility. Target = unknown. 
• King of Kings Lutheran Church (Judy Griffm), State Well No. 65-23-7: two full-time 

employees with an average of 100 church members in attendance each Sunday. Target = 2. 
. City of Houston (Jim BeU, [713] 223-1095), Sun Valley, HGCSD Well No. 1134: 1.23 miles 

from site; well plugged prior to 1980. Target = 0. 
• City of Houston (Jim Bell, [713] 223-1095), Gulf Palms, HGCSD Well No. 1059: 1.87 miles 

from site; well plugged prior to 1980. Target = 0. 
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Table 12, continued 

City of Houston (Jim Bell, [713] 223-1095), Sagemont #2, HGCSD Well No. 1094: 1.88 miles 
from site; well is used as a standby well to provide water to the Sagemont area (approx. 5 
square miles) should the surface water distribution line fail. This well can produce 850 gpm. 
Five (5) square miles x 1,584.62 residents per square mile for Harris County = Tai^et = 7,923. 

Kirkmont M.U.D. (P. John Kuhl, [713] 850-9000), HGCSD WeU No. 1717: 1.96 miles from 
site; public supply well with approximately 800 connections; Ray Cherry is district operator. 
800 x 2.4 residents per Harris County household = Target = 1,920. 
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water to the elevation of the disposal pit. Survey data is also required to 
determine elevations of monitoring well measuring points and calculate 
groundwater elevation. 

• Sample data to determine if subsurface contamination is present in soil and 
groundwater beneath the landfill. 

SURFACE WATER PATHWAY AND TARGETS 

Characteristics 
The site is located in the San Jacinto-Brazos Coastal Basin, Segment 1102.(«=f i) 

This segment, Clear Creek Above Tidal, is classified as water quality limited and is 
44 miles in length and drains an undetermined area.^'®^- ^2) Thirty-one permitted out
falls discharge a total of 30.44 millions of gallons per day (MGD) to Segment 1102, 
including 23 domestic (30.35 MGD) and 8 industrial (0.09 MGD) outfalls. There 
are two TWC ambient smface water quality monitoring stations, 1102.0100 and 
1102.0200, for this segment, located 5.8 and 7.3 miles from the site. Surface water 
quality data for Segment 1102 are presented in Table 13.('«f- ^2) 

Areal drainage in the vicinity of the site is generally to the southwest, in the 
direction of the small lakes formed fi-om excavated sand pits.("=f- 0 In addition, 
surface water drainage may also occur southwestward along Windmill Landing 
Boulevard toward the Harris County drainage ditch. The site is located outside the 
500-year floodplain.(«f- 0 The 2-year, 24-hour rainfall event in the area of the site is 
5.5 to 6.0 inches ^3) with an average annual rainfall rate of 44.76 inches.(«f-") 

The filled landfill pit (Area A, Figure 1) is located north and east of four lakes 
created by sand quarrying operations.("=f- 0 The lakes have been filled by precipita
tion, surface water run-off and groundwater seepage.C'®'^- A potential surface water 
pathway exists that would allow surface water to drain across and through the fairly 
thin and, in places, breached, landfill cap material into the nearby lakes. The prob
able point of entry (PPE) from surface drainage is the embankments of the lakes. 

The topography of the site indicates a mounding in the general location of the 
closed landfill.(ref- Atch. 7) Reportedly, the landfill area is slightly raised due to past 
closure activities.(^f P The topographic land surface reaches a maximum of 
48 feet (MSL) and falls to approximately 40 feet (MSL) near the northern extremity 
of the site. South and west of the closed landfill area, the land surface is approxi
mately 44 feet (MSL) so that surface water drainage patterns are west and south of 
the area of the landfill cap.("f-Atch. 7, p. 6) Surface water can be expected to flow into 
the lakes located to the west £md south of the closed landfill area, based on land 
surface elevations. 

Figure 4 shows the drainage pathway of surface run-off to a Harris County 
Water Control and Improvement District (WCID) drainage ditch. Runoff in this 
drainage ditch constitutes the second potential surface water pathway. This 
drainage ditch is designated as intermittent on the USGS topographic map.(«f 
Surface water flows in this ditch for approximately 5 miles downstream to the 
confluence with Clear Creek.("f- i) The PPE is marked on Figure 4. From that 
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Table 13 Mobile Waste Controls October 1,1985, Through September 30,1987 
TWO Water Quality Information for Segment 1102(''^^- '2) 

Parameter Criteria 
Number 
Samples Minimum Maximum Mean 

Number of 
Values 
Outside 
Criteria 

Mean 
Values 
Outside 
Criteria 

Dissolved Oxygen (mg/L) 5.0 27 4.5 17.0 8.4 3 4.8 

Temperature (°F) 95.0 27 54.3 87.8 72.1 0 0 

pH 6.5 - 9.0 24 7.1 8.6 7.9 0 0 

Chloride (mg/L) 200 27 31 224 137 2 218 

Sulfate (mg/L) 100 25 21 120 43 1 120 

Total dissolved Solids (mg/L)l 600 25 191 630 492 2 626 

Fecal Coliforms (#/100 mL) 200 25 10 15,000 231 15 619 

I 

N) 

1 Total dissolved solids were estimated by multiplying specific conductance by .50. 
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point, flow is 15 miles downstream toward the Gulf of Mexico through Clear Creek 
Tidal (Segment 1101) and Clear Lake (Segment 2425). Since the drainage ditch is 
intermittent, a surface water pathway from the site to Clear Creek does not appear 
to exist. Drainage discharge of Clear Creek is 26,150 acre ft/yr P- 20) with an 
average flow of about 36.1 cubic feet per second (cfs).('®^ 0 Low flow for Segment 
1102 is not known. 

A third potential pathway is groundwater-surface water interaction. Precipita
tion and ponded surface water over the landfill will infiltrate into the landfill cover, 
especially in areas where the cap has been breached. Groundwater mounding was 
reported beneath the covered landfill area.^^^f- 0 The upper saturated sandy interval 
that intersects the sidewalls of the landfill pit could channel subsurface flow in the 
direction of local groundwater flow, potentially controlled by the groundwater 
mounding (recharge) noted during the investigations completed by REI.("f-1) As the 
potentially contaminated shallow groundwater moves under the influence of hydro
static head, the outcrop of the saturated interval along the sidewalls of the four 
excavated sand pit areas, now lakes, may form seeps or springs that feed the surface 
waters of the lakes. 

Targets 

The designated water uses for Segment 1101 and Segment 2425 of the San 
Jacinto-Brazos Coastal Basin are contact recreation.("f- ^3) The Clear Creek Tidal 
segment, 14 miles in length, does include a portion of the 15 downstream miles from 
the site and is designated as a domestic water supply.('®^ 12) jhe lakes surrounding 
the site are frequently used for fishing, swimming, and boating.('*f- 0 

Threatened and endangered species within a 4-mile radius of the site are Bufo 
houstonensis (Houston Toad), Tympanuchus cupido attwateri (Attwater's Greater 
Prairie Chicken), Opheodrys vemalis (Smooth Green Snake), Chloris texensis (Texas 
windmill grass), Machaeranthers aurea (Houston machaeranthera), Nerodia fasciata 
clarkii (Gulf Salt Marsh Snake), and Rana areolata (Crawfish frog).(^f- 0 

Required Information (Data Gaps) 

• Consultation with the Texas Parks and Wildlife Department (TPWD) and 
field verification to determine the occurrence of Bufo houstonensis (Houston 
Toad), Tympanuchus cupido attwateri (Attwater's Greater Prairie Chicken), 
Opheodrys vemalis (Smooth Green Snake), Chloris texensis (Texas windmill 
grass), Machaeranthers aurea (Houston machaeranthera), Nerodia fasciata 
clarkii (Gulf Salt Marsh Snake), Rana areolata (Crawfish frog), endangered 
species, within a 4-mile radius of the site. TPWD may also provide fish pro
duction estimates for the small lakes in the drainage route from the site. 

• Field determination to assess the existence of groundwater to surface water 
flow from groundwater seeps and springs that may enter the lakes. 

• Field verification to determine the location of ditches and on-site and off-site 
drainage patterns in relation to the landfill cap and the lakes surrounding the 
site. Also, verification that the drainage ditch is not pereimial stream. 
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• Records review to determine the flow rate for Clear Creek segment and the 
total basin drainage area for the Clear Creek Above Tidal segment. 

• Sample data to attribute surface water pathway contaminants to the site 
source. 

SOIL EXPOSURE PATHWAY AND TARGETS 

Characteristics 

During a TWC site inspection performed on April 29, 1991, stressed and bare 
vegetation areas were noted over the site and in the area of monitoring well 2 at the 
western edge of the closed landfill and adjacent to Lake Westwind.("f-^tch. s and 
Atch.4) These areas are potential soil exposure pathways. Surface exposed wastes 
and stressed vegetation have been documented at the site.("f-

The closed, 25-acre landfill site is a maintained, open, landscaped, grass field, 
and public access is not restricted.(«=f-1) Off-site runoff patterns are to the southwest 
and possibly to the north.(«=^-

The site is accessed by Windmill Lakes Boulevard, Windwater Road, East 
Haven Road, and Minnesota Street. There are no fences to inhibit access to the 
approximately 25-acre area of the closed and capped landfill (Figure 1, Area A). 
There is a fenced, locked, boat storage area constructed on top of the southwest 
corner of the closed landfill (Figure 1). Access to boating on the lakes is restricted 
to residents of the area. Security related to the apzirtment complexes is not known. 
Adjacent land use to the site is residential and recreational. 

Targets 

Three groups of apartments were constructed adjacent to the site.("f- P- ^ 
Figure 1) The approximate total population of the apartments is l,950.('«f- P- ^3) An 
estimated 299 total units from the three apartment complexes surrounding the 
closed landfill area are located within 200 feet of the site. There are no schools 
within 200 feet of the site.('^f i) Beverly Hills Intermediate School is the nearest 
school and is located approximately V2 mile from the site.("f- The em-ollment at 
Beverly Hills Intermediate School is not known. 

Terrestrial sensitive environments on or within off-site runoff pathways from the 
site are not known. Habitats for threatened and endangered species have been 
identified within a 4-mile radius of the site.^'®^- ri 

Threatened and endangered species within a 4-mile radius of the site are Bufo 
houstonensis (Houston Toad), Tympanuchus cupido attwateri (Attwater's Greater 
Prairie Chicken), Opheodrys vemalis (Smooth Green Snake), Chloris texensis (Texas 
windmill grass), Machaeranthers aurea (Houston machaeranthera), Nerodia fasciata 
clarldi (Gulf Salt Marsh Snake), and Rana areolata (Crawfish fi-og).(«f-1) 

Required Information (Data Gaps) 

• Field verification of drainage patterns and soil exposure pathways surround
ing the closed landfill site. 
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• Sample data to determine the existence of hazardous substances in surface 
soils identified by stressed vegetation. 

• Sample data to attribute soil contaminants to the site source, which is landfill 
leachate or landfill contents. 

• Consultation with Texas Department of Parks and Wildlife to determine 
presence of terrestrial sensitive environments on or within off-site runoff 
pathways. Field verification required to determine if sensitive enviromnents 
or endangered species exist on site. 

• Verification of the distance to the nearest school or day care center and 
enrollment figures. 

• Determination of cap thickness. 

AIR PATHWAY AND TARGETS 

Characteristics 

Surface soil contaminated from the contaminants within the closed landfill area 
and volatile contaminants within the closed landfill or leachate are potential sources 
to the air pathway. Release of strong petroleum/chemical odors were reported 
from bare soil areas at the site during a November 1991 complaint investiga-
tion.C-^f 1) Based on wind rose information for this area, dusting is anticipated to be 
occasional. The wind rose for Houston, presented in Figure 5, indicates that the 
winds are predominantly from the south and southeast, with wind speeds of 11 to 16 
knots about 10 percent of the time.t'^f-

The Texas Air Control Board, Austin and the District 7 (Bellaire) office, and 
the City of Houston, Bureau of Air Quality Control do not have reports of observed 
releases from the site, reports of adverse health effects, or other records on file for 
the site.Cf^f-

Targets 

The population within a 4-mile radius of the site is estimated to be 50,000 
people.(«f- P 23) The nearest school, Beverly Hills Intermediate School, is located 
about 0.56 miles southeast of Windmill Lake, one of the lakes located along the 
southern boundary of the site.t*®^- The nearest park, the Beverly Hills Park is 
located about 0.20 miles southeast of the site.C'^f TTie location of the nearest 
residence is the Windmill Lakes Apartments. Approximately 811 apartment units, 
containing 1,946 residents are located adjacent to the site.("f 0 The nearest individ
ual subject to exposure from a release of hazardous substances through the air is not 
known at this time. There are no National Parks or National Monuments within a 
4-mile radius of the site.t^f-1®) 

Endangered or threatened species are historically known to exist within a 4-mile 
radius of the site, although they have not been absolutely identified as occurring 
within this area.C'^f- b Threatened and endangered species within a 4-mile radius of 
the site are Bufo houstonensis (Houston Toad), Tympanuchus cupido attwateri 
(Attwater's Greater Prairie Chicken), Opheodrys vemalis (Smooth Green Snake), 
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Chloris texensis (Texas windmill grass), Machaeranthers aurea (Houston machaeran-
thera), Nerodia fasciata clarkii (Gulf Salt Marsh Snake), and Rana areolata 
(Crawfish frog).("=f-1) Sensitive environments have been identified within the 4-mile 
target distance from the site.(«f-1) 

Required Information (Data Gaps) 

• Field verification of the existence of sensitive environments within a 4-mile 
radius of the site, and the existence of endangered species on site. 

• Field identification of the nearest resident subject to exposure from a release 
of hazardous substances through the air. 

• Verification that there have been no reports of adverse health effects poten
tially resulting from releases of hazardous substances from the landfUl into 
the air. 

• Sample data from surface soil to attribute air releases to site source. 
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SECTION 3 

SITE NON-SAMPLING DATA COLLECTION AND FIELD WORK 

Engineering-Science will perform the activities described in this section to pro
vide site background information and analytical data that can be used by the EPA to 
evaluate the site using the hazard ranking system (HRS). Soil, sediment, and 
groundwater sampling will be performed as discussed below. 

All field work will be conducted in accordance with the health and safety plan 
(HSP) and the TWC-approved project quality assurance plan (QAPP). The HSP 
and QAPP are in appendixes C and D, respectively. These plans will be reviewed 
upon arrival at the site. 

PERSONNEL REQUIREMENTS AND RESPONSIBILITIES 

The TWC project manager for this screening site inspection is Allan Sells. The 
ES project manager is Brian Vanderglas, and Kelly Krenz of ES is the site investiga
tion manager. ES's mailing address is 7800 Shoal Creek Boulevard, Suite 222 West, 
Austin, Texas 78757. 

The ES site investigation manager and project manager are responsible for 
identifying, assigning, and organizing the staff to execute the activities required to 
complete the SSI. The site investigation manager is responsible for completing the 
activities described in this plan and adhering to the site inspection and report 
schedule. The schedule for activities at the Mobile Waste Controls site is presented 
in Table 14. 

The ES project manager reviews all major reports and provides technical and 
administrative support to the site managers. The TWC project manager reviews the 
work plan and final report and approves the final versions. In addition, the TWC 
may provide oversight for field activities during the investigation. 

COMMUNITY RELATIONS 

Prior to the start of any work at the site, Engineering-Science will inform the 
TWC District 7 office of the field work schedule. The City of Houston and Harris 
County officials will also be notified, as necessary, of the investigation. ES will 
make no other formal notifications of SSI activities. Any requests for information 
which ES receives from the above will be referred to the TWC project manager un
less those requests have a direct bearing on ES's ability to safely and effectively 
conduct the inspection. Any requests for information by the news media or parties 
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not associated with the site also will be directed to the TWC project manager or 
designee. 

The TWC will provide each member of the ES inspection team and the ES 
project manager with letters of introduction describing the authorization given to ES 
persoimel to conduct this SSL The TWC will also send a notification letter to the 
site representatives informing them of the impending SSI field work, and obtain 
access authorization for ES inspectors to the site. ES will set up the site visit after 
receiving access authorization from the TWC. 

WORK PLAN ACTIVITIES 

Task 1: Nonsampling and Sampling 
Activities and Rationale 

The field team will meet with Debbie Gomez, Environmental Specialist, of 
Brown and Caldwell, to access the site. Questions about past and current site oper
ations will be addressed through a phone interview with Marty Sanderlin (TWC) if 
he is unavailable for the site visit, and through meetings or phone interviews with 
City of Houston representatives. The meeting will include a tour of the site facilities 
and a review of available documentation of recent site activities and hazardous 
substance handling practices. Other individuals who may take part in the inspection 
are Allan Seils (TWC Austin), Steve Hamm (TWC District 7) and Lonnie Ross 
(EPA Region YI^ 

The site manager will record observations in a logbook, while the second ES 
representative monitors the air with a photoionization detector (FID), flame ioniza
tion detector (FID), methane gas detector or Mini-Ram. Hand augers will be used 
to determine if the cap over the site is less than 1-foot thick. Adjacent properties 
and other nearby sites of interest, including possible water wells, will be reviewed 
during reconnaissance activities, and details relating to the presence of sources or 
pathway to or from neighboring sites will be documented. 

Upon completion of the site reconnaissance, the field team will review the ten
tative sampling plan. The sample locations will be adjusted as necessary to ensure 
that the samples provide sufficient data for a complete evaluation of the site. 
Photographs will be taken to document site conditions and support observations 
reported in the log book. 

Photographs have particular documentation requirements. Photographs will be 
keyed to a site sketch to identify the direction of view and location from which each 
photograph was taken. At a minimum, the following will be identified in the log
book for each photograph: 

• Site name 

• Location 

• Name of photographer 

• Date and time of photograph 

• Description of situation/scene photographed. 
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Table 14 Mobile Waste Controls Site 
Field Schedule 

Time Activity 

Day 1 

0800 Leave ES Houston office for the TWC 

0830 Arrive at TWC 

1330 Conduct interviews with TWC representatives 

1430 Drive to site; conduct perimeter survey 

1800 End of day 

Day 2 

0730 Review health and safety plan 

0900 Meet with site personnel. Conduct interview and site reconnaissance 

1200 Limch 

1300 Complete site visit. Review and modify onsite sampling plan 

Begin soil sampling, if possible. 

1400 Begin obtaining permission to sample offsite wells or locations, if any 

1800 End of day 

Day 3 

0730 Review health and safety and sampling plans 

0830 Onsite sampling and sample packaging 

1200 Lunch 

1300 Offsite sampling and sample packaging 

1700 Sample shipping (Federal Express drop-off in Houston near Hobby Airport by 2015 
Monday throu^ Friday; 1700 on Saturday) 

1800 End of day 

Day 4 

0730 Review health and safety £uid sampling plans 

0830 Complete on- or off-site sampling and packaging, as necessary 

1200 Lunch 

1300 Sample shipping 

1900 End of day 

-38-
E5\AU33211\TABLES 



This section describes the tentative sampling program for this SSI. This pro
gram will be modified if necessary depending on the results of the site recormais-
sance and offsite access of sampling locations. The samples to be collected and 
sample rationale are listed in Table 15. Proposed sample analyses and container 
and preservation requirements for the soil and groundwater samples are shown in 
Tables 16 and 17, respectively. Sampling locations will be confirmed or determined 
during the site recoimaissance. 

Source Hazardous Material/Contaminant 

The primary contaminants of concern at the site are benzene, toluene, ethyl-
benzene, 2-nitropropane, chlorobenzene, cyclohexane, xylene, aniline, napthalene, 
1,4-dichlorobenzene, l,l'-diphenylhydrazine, N-nitrosodiphenyl amine, 2-methyl 
phenol, 2,4-dimethyl phenol, 2,3 dimethyl phenol, diethyl phthalate, styrene, and 
metals. To address the contaminants of concern, the laboratory will perform EPA-
stipulated Contract Laboratory Program (CLP) analytical methods on all samples 
collected. A formal list of these analytical methods are specified under the CLP 
routine analytical services (RAS) contract. 

Groundwater Pathway 

Nonsampling data to be collected includes: 

• The location of existing wells, especially within a 1-mile radius of the site, 
and the population served by these wells will be determined by a well survey. 
Water level measurements, well construction details, well development pro
cedures, water quality test results, and aquifer pumping data, if available, will 
be obtained from the well owners or Brown and Caldwell during this water 
well survey. 

• Water level measurements will be obtained from those monitoring wells 
screened within the uppermost saturated interval (approximately 8 to 15 feet 
below surface) and will be used to construct groundwater elevation maps to 
determine the shallow groundwater flow direction. In addition, survey data 
will be obtained either from consultants or by performing a survey on the site 
monitoring wells. The survey on site will likely determine only the relative 
elevations of the monitoring wells, and not their exact elevation with respect 
to mean sea level. This will still allow for the determination of the ground
water gradient. 

• Groundwater samples from four domestic water supply wells within one-half 
mile of the site will be obtained to cHaracterize the quality of nearby drinking 
water supplies and determine whether downward and outward migration of 
contaminants has contaminated drinking water supplies in the vicinity of the 
site. The four domestic water supply wells to be sampled, located at 9913 
Bast Haven Road (65-31-lB), 9421 Lambright Road (65-31-lC), 9905 Radio 
Road (65-31-4C), and 9205 Wayfarer (65-30-3), are screened at three differ
ent aquifer intervals (88 to 94,325 to 345, and 444 to 454 feet below surface). 

Samples collected from the domestic wells located on East Haven and 
Lambright roads will be designated as sample number GW-1 and GW-2, respec 
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Table 15 Proposed Samples to be Collected at Mobile Waste Controls Houston 
Harris County, Texas TXD 988051652 

Sample Matrix Sample ID Sample Locations Rationale 

Soil SO-1 Stressed soil area near 
potential cap cracks on 
northeast portion of cap. 

SO-2 Stressed soil area near 
potential cap cracks on 
southern portion of cap. 

SO-3 Background soil location 
upgradient from site. 

SO-4 Stressed soil near MW-2. 

Assess soil contamination for soiuce 
characterization from near landfill cap 
cracks as reported by the TWC. 

Assess soil contamination for source 
characterization from near landfill cap 
cracks as reported by the TWC. 

Establish backgroimd conditions of 
soil. 

Assess soil contamination and extent 
for soiu-ce characterization from near 
landfill cap cracks as reported during 
PA. 

SO-5 Stressed soil near MW-2 

SO-6 Stressed soil near MW-2. 

SO-7 Upgradient location of 
PPE into Windmill Lake 

SO-8 Upgradient location of 
PPE into Lake Wcstwind 

SO-9 Upgradient location of 
PPE mto Bass Lake 

SO-10 Upgradient of PPE in 4th 
lake 

Groundwater GW-1 

GW-2 

9913 East Haven, well 65-
31-lB 

9421 Lambright Road, 
well 65-31-lC 

GW-3 9205 Wayfarer well 65-
30-3 

GW-4 9905 Radio Road well 65-
31-4C 

Assess soil contamination and extent 
for source characterization from near 
landfill cap cracks as reported during 
PA. 

Duplicate soil sample collected at same 
location as SO-4 soil sample. 

Assess conditions of drainage path up
gradient of PPE into Windmill Lake. 

Assess conditions of drsunage path up
gradient of PPE into Lake Westwind. 

Assess conditions of drainage path up
gradient of PPE into Bass L^e. 

Assess conditions of drainage path up
gradient of PPE into Bass L^e. 

Assess groundwater in nearest domes
tic well screened at 88-94 feet. 

Assess groundwater in domestic well 
screened at approximately 88-94 feet. 

Assess grpimdwater in domestic well 
located approximately Vi mile from the 
pit and screened at 444-454 feet below 
surface. 

Assess groundwater in domestic well 
located approximately Vi mile from the 
site and screened at 325-345 feet below 
surface. 
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Table 15, continued 

Sample Matrix Sample ID Sample Locations Rationale 

GW-5 Monitoring well 2 on 
southwest corner of pit 

Assess uppermost saturated interval at 
perimeter of pit on presumed down-
gradient side to determine if contami
nants are potentially migrating off site. 

GW-6 Monitormg well 8 on 
southeast corner of pit 

Assess uppermost saturated interval on 
southeast comer of pit to determine 
potential for offsite migration of 
contaminants to the south. 

GW-7 Monitoring well 7 on 
northeast corner of pit 

Establish upgradient conditions in 
uppermost saturated interval. 

GW-8 Monitoring well 5 on 
northwest corner of pit 

Assess uppermost saturated interval at 
perimeter of pit on presumed down-
gradient side to determine if contami
nants are potentially migrating off site. 

GW-9 9913 East Haven well 65-
31-lB 

Duplicate groundwater sample for 
QA/QC. 

Sediment SE-1 Sediment in Windmill 
Lake 

Assess whether contaminants have 
been released to surface water at 
Windmill Lake. 

SE-2 Sediment in Lake West-
wind 

Assess whether contaminants have 
been released to surface water at lake 
westwind. 

SE-3 Sediment in Bass Lake Assess whether contaminants have 
been released to surface water into 
Bass Lake. 

SE-4 Sediment in Lake West-
wind 

Duplicate sediment sample for 
QA/QC. Collected at same location as 
SE-2. 

Surface water SW-1 Windmill Lake Assess whether contaminants have 
been released to surface water in 
WindmUl Lake. 

SW-2 Lake Westwind Assess whether contaminants have 
been released to siu-face water in Lake 
Westwind. 

SW-3 Bass Lake Assess whether contaminants have 
been released to surface water in Bass 
Lake. 

SW-4 4th Lake Assess whether contaminants have 
been released to surface water in the 
4th Lake. 

SW-5 Lake Westwind Duplicate surface water sample to 
QA/QC. 
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Table 16. Sample Containers, Methods, Preservatives, and Holding Times for Soil/Sediment Samples 

.fi. 
to 

Parameters Sample Container Preservative Holding Time 

Volatile organics Two 120-mL glass vials with 
Teflon-lined septa 

Cool to 4°C 14 days 

Semivolatile organics 8-oimce widemouth glass jar 
with Teflon-lined lid 

Cool to 4°C Extract within 14 days of 
collection, and analyze within 
40 days of extraction. 

Pesticides/PCBs 8-ounce widemouth glass jar 
with Teflon-lined cap 

Cool to4»C Extract within 14 days of 
collection and analyze 
within 40 days of extraction. 

Met2ds 8-ounce widemouth glass jar Cool to4°C 180 days after collection 

Cyanide 8-ounce widemouth glass jar Cool to 4 "C 14 days 

* Reference: EPA Contract Laboratory Program Statement of Work for Organics Analysis (March 1990) 
and Statement of Work for Inorganic Analysis (March 1990). 
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Table 17. Sample Containers, Methods, Preservatives, and Holding Times for Aqueous Samples 

Parameters Sample Container Preservative Holding Time 

4^ 
OJ 

Volatile organics 

Semivolatile organics 

Pesticides/PCBs 

Metals 

Two 40-mL glass vials with 
Teflon-lined septa 

Two 1-liter amber glass 
bottles with Teflon-lined caps 

Two 1-liter glass bottles with 
Teflon-lined cap 

One 1-liter plastic bottle 

Coolto4»C 

Cool to4»C 

Cool to4°C 

HNO3 topH<2 

7 days 

Extract within 7 days of 
collection, and analyze within 
40 days of extraction. 

Extract within 7 days of 
collection and analyze 
within 40 days of extraction. 

6 months (except mercury*) 

Cyanide One 500-mL plastic bottle NaOHtopH>12 
Coolto4»C 

14 days 

• Reference: EPA Contract Laboratory Program Statement of Work for Organics Analysis (March 1990) 
and Statement of Work for Inorganic Analysis (March 1990). 
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lively (Figure 6). The sample collected from the domestic well located on Wayfarer 
Road (65-30-3) will be designated as sample mimber GW-3. A fourth groundwater 
sample (GW-4) will be collected on Radio Road. The duplicate groundwater 
sample collected for QA/QC purposes, GW-9, will be collected from the well 
located on East Haven, which is the nearest domestic well to the site. 

If wells are identified closer to the site than those already identified, then the 
plan will be modified to sample the nearest well from each water producing zone. 
The well purging and sampling procedures are dependent on the type of well and 
are discussed in the QAPP. 

For domestic wells, if practical, three volumes (well volume and holding tank 
volume) of water will be evacuated from the well prior to sampling. If the system 
volume is unknown, a tap will be opened and allowed to run for 15 minutes prior to 
sampling. Samples will be collected from a point as close to the well as possible and 
before the water is processed through any treatment devices. Conductivity, temper
ature, and pH will also be measured during purging activities. Samples will not be 
collected from a faucet equipped with an aerator. 

Four groundwater monitoring wells installed to monitor site conditions will also 
be sampled in order to establish the quality of the shallow saturated interval in the 
vicinity of the landfill. Monitoring well 7 (GW-7), if identified in the field, will be 
sampled. MW-7 will be sampled to serve as prol?able upgradient well. Ground
water samples will also be collected firom monitoring well 2 (GW-5), monitoring 
well 5 (GW-8), and monitoring well 8 (GW-6). MW-2 and MW-5 will be sampled 
because the groundwater sampling program undertaken by the TWC, the city of 
Houston, and the FDIC identified contaminants of concern present in the ground
water collected from these wells. MW-8 will be sampled because of its proximity to 
Windmill Lake and the fourth uimamed lake. 

Specific requirements for the determination of the presence of immiscible 
organic contaminants and the volume of water to be removed during well purging 
will be identified at the time of well sampling. 

Surface Water Pathway 

Nonsampling data to be collected includes: 

• Fish production from nearby lakes will be confirmed through on-site inter
views and interviews with TPWD. 

• The occurrence of endangered and terrestrial species within a 4-mile radius 
of the site will be verified through consultation with the Texas Parks and 
Wildlife Department and through visual observation during the site recon
naissance. 

• Recreational uses of surface water will be determined through observation 
and interviews. 

• The location of ditches and surface water bodies, and on-site and off-site 
drainage patterns, will be verified during the site reconnaissance survey. The 
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drainage ditches providing surface water drainage pathways in the vicinity of 
the site will be investigated and determined to be intermittent or pereimial. 

• A document and records review will be completed to determine the flow rate 
for the Clear Creek segment and the total basin drainage area for the Clear 
Creek Above Tidal segment. 

Both surface water and sediment samples will be collected to address the 
surface water pathways. Four surface water samples will be collected, one in each 
lake. SW-1 will be collected in Windmill Lake. SW-2 will be collected in Lake 
Westwind. SW-3 will be collected in Bass Lake. SW-4 will be collected in the 
fourth lake. In addition, a duplicate sample, SW-5, will be collected in Lake West-
wind. A surface water dipper will be used to collect the water samples from a boat 
on each lake, as described in the QAPP. 

Soil and sediment samples will also be collected to investigate the potential for 
releases to the surface waters of the four lakes surrounding the site. The contami
nant pathways to be investigated are the seepage of shallow, potentially contami
nated groundwater or landfill leachate through the subsurface to the lakes and the 
runoff of surface water over potentially contaminated surface soils into the lakes. 
The four pits that are now filled with water are considered to be small lakes that 
may be fed by water from springs or seeps that may be impacted by the contami
nants buried in the closed landfill excavation. 

One soil sample will be taken along the embankment leading into each lake 
(SO-7 through SO-10), and one sediment sample will be taken in three of the lakes 
(SE-1 through SE-4). These sediment samples will be obtained in order to investi
gate the potential sediment pathway described along the intersection of the shallow, 
water-bearing interval with the excavation wall of each lake. A duplicate sediment 
sample (SE-4) will be collected in Lake Westwind. Approximate sample locations 
are shown on Figure 7. 

Sediment samples will be collected from the bottom of Windmill Lake (SE-1), 
Lake Westwind (SE-2), and Bass Lake (SE-3) with a dredge sampler. Excess water 
will be drained from the samples. Next, the samples will be placed in the appropri
ate jars, as described below for soil samples. 

Soil Exposure Pathway 

Nonsampling data to be collected includes: 

• Drainage patterns and soil exposure pathways surrounding the landfill site 
will be obtained during the site reconnaissance survey. 

• Distance to nearest school will be verified during the site survey. 

Up to five soil samples, including one background sample (SO-3) and one 
duplicate soil sample (SO-6), will be collected in areas of stressed soil or observed 
landfill cap cracks. Approximate soil sample locations are shown on Figure 7. SO-1 
and SO-2 will be collected in areas near reported landfill cracks. At least one 
sample will be collected within 200 feet of the nearest residence. Samples SO-4 and 
SO-5 will be collected in the vicinity of MW-2, where vegetation was reportedly 
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stressed. The exact locations will be determined in the field based on field observa
tions described below. Stimple SO-3 will serve as background for both soil and 
sediment samphng and will be collected in a location upgradient to the pathway 
associated with Lake Westwind. The sampling locations will be adjusted so that 
observed areas of contamination, as identified by stressed soil, visible soil staining, 
or visible leachate collection at the surface, are sampled. 

Soil samples will be collected within 6 inches of the upper soil smface. Sam
pling will be performed with a dedicated trowel or small shovel. The samples will 
be collected from a depth as close to the surface as possible, yet deep enough to 
avoid grass and roots. Samples will be placed in glass jars as specified by the CLP 
and the QA plan and sealed with Teflon-lined lids. Organic samples will be placed 
in one 8-ounce, wide mouth glass jar and two 120-mL, wide mouth glass vials. Inor
ganic soil samples will be placed in one 8-ounce, wide mouth glass jar or two 
4-ounce, wide mouth glass jars. No headspace will be left in the VGA sample jars. 
Sample jars will be marked for identification and placed on ice for preservation. 
Identification markings will include site location, sample number, date and time of 
collection, and names of samplers. 

To avoid cross contamination of samples, dedicated sampling equipment will be 
used. Decontamination procedures are described in the approved QAPP. Proper 
sample containers, preservation, and holding times for CLP soil samples zu^e pre
sented in Table 16. 

Air Pathway 

Nonsampling data to be collected include: 

• The location of the nearest resident to the site by on-site reconnaissjmce or 
off-site survey. 

• Verification of no reports of adverse health effects due to releases of haz
ardous substances in the air at the site by site interviews and a review of 
Public Health Department records. 

• Field verification should be attempted during peak rainfall event to assess 
the presence of odors near MW-2 as reported in previous field investigation. 

No air samples are plarmed to assess releases to the air pathway; however, 
results of surface samples collected for soil exposure and surface water pathway will 
be used to assess potential for releases to occur to air pathway. In addition, a field 
PID used for health and safety will provide an indication of the presence of volatile 
organic compounds in the air at the site. The PID will be used near MW-2, since 
the PA indicated the presence of odors in this vicinity. 

Quality Assurance/Quality Control Samples 

Two types of QA/QC samples will be used in this sampling inspection. Dupli
cate samples will be taken at a rate of one duplicate per matrix (groundwater, if 
applicable, and soil-sediment). In addition, trip blanks will be collected. 

Trip blanks are used to determine if samples are affected by airborne volatiles 
that pass through the Teflon-lined septum of the sample container. Trip blanks will 
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be prepared in the laboratory by filling two or three 40-niilliliter volatile sample 
vials with organic-free water. The trip blanks will accompany the empty bottles 
shipped to the field and will be kept with the samples during collection and ship
ment to the laboratory. They will be analyzed for the volatile organics only. 

Task 2: Decontamination Procedures 

Equipment Decontamination 

Proper decontamination procedures will aid in preserving the representative
ness of the samples collected. Dedicated sampling spoons or trowels will be used to 
collect each soil or sediment sample at the site. These spoons will be decontami
nated prior to arrival at the site and sealed in plastic scalable bags in accordance 
with the quality assurance project plan. After sampling, gross contamination 
(visible) will be removed from the sampling equipment and the equipment will be 
decontaminated by detergent wash and distilled water rinse. The equipment will 
receive a more thorough decontamination at a location away from the investigated 
site in accordance with the QAPP. The outside of the sample containers will be 
rinsed and wiped clean prior to packing in coolers for shipment. 

Personal Decontamination 

Decontamination fluids used to clean equipment will be disposed of on site in 
the approximate area of the sampling location in accordance with investigation 
derived waste (IDW) guidelines. Equipment decontamination will not be necessary 
in the case of any domestic wells sampled, since water is collected directly from a 
tap. All disposable clothing (Tyvek, gloves, etc.) will be shredded prior to disposal 
to prevent reuse. Boots will be scrubbed with soap and brush and rinsed with 
potable or distilled water in a tub. Decontamination fluids from the rinse will also 
be disposed of on site. The location of IDW disposal will be described in the field 
log book. 

Task 3: Sample Shipping 

Dining sampling activities, the samples will be packed and preserved according 
to procedures described in the QAPP. The outside of sample containers will be 
washed on site and wiped clean prior to packing into the cooler for shipment. The 
project team will complete the paperwork necessary to ship samples to CLP labora
tories for analytical testing. The field team will request RAS 14-day turnaround 
from the CLP laboratory. The sample handling and custody requirements are dis
cussed in greater detail in the QAPP. 

Samples will be shipped and delivered to the designated laboratory for analysis 
daily. The overnight freight courier pickup and office schedule in the area of the 
site is: 

Federal Express 
8200 Telephone Road 
Houston, Texas 
Last drop off at 8:15 P.M. Monday through Friday; 5:00 P.M. Saturday 
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During sampling and sample shipment, the ES field team leader (or his 
designee) will contact the CLP sample management office 703/557-2490 or 
703/684-5678 to inform them of shipment. 

The samples will be shipped in ice chests by overnight courier such as Federal 
Express. The chain-of-custody forms will be placed within the chest in this case, and 
the shipper will receive a chest which is sealed with tamper-resistant tape. The 
tamper-resistant seal is paper or plastic tape which caimot be removed without 
tearing it. The seals will be signed by the sample custodian shipping the samples. 
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Site: Mobile Waste Controls, Inc. 
Date: 12/19/91 

I. Site Information 

The site is located at Latitude 29 37' 19" N, Longitude 95 13' 
59" W west of 10000 Minnesota Street in the City of Houston, Harris 
County and is approximately 25 acres in size. 

In the late 1960s, the rural area located half a mile west of the 
intersection of Almeda-Genoa Road and IH 4 5 was an active sand 
quarry. In August 1967 the site was being operated by Union Sand 
and Rental Company and Carson Gibson. A review of aerial 
photography confirmed sand quarrying had begun as early as October 
31, 1962 (Attachment 6) . A series of deep pits were excavated: two 
large (Figure 1 - LaJces B and D at 1,000 feet diameter); two small 
(Figure 1 - Area A and Lake C at 300 feet diameter) ; and one 
shallow (Figure 1 - Lake E). Area precipitation and ground water 
accumulated in these pits to form a series of lakes (Ref. 18). 

From 1969 through 1981, the property was owned by Realty 
Reclamation, Inc. and operated as an industrial and commercial 
landfill by Wallace Waste Control Company, Metropolitan Waste 
Conversion, National Disposal Contractors, and Mobile Waste 
Controls, Incorporated (Ref. 18 Document 1). By 1972, one of the 
unlined small pits (Figure 1 - Area A) had been filled to two 
thirds full with a variety of industrial and commercial wastes 
(Ref. 18 Document 36). City of Houston representatives documented 
a variety of operational violations at the site including: 1) 
receipt of industrial chemicals, municipal and putrescible wastes; 
2) several fires; and 3) odor problems (Ref. 18 Documents 33 and 
35) . The site was closed under a permanent injunction issued by 
the District Court due to action sought by the City of Houston in 
1974 (Ref. 18 Document 46). 

In 1982 Levering & Reid created Windmill Lakes Subdivision and 
constructed three apartment complexes among the property bordering 
the lakes. Windmill Lakes Blvd. was constructed over the landfill 
site (Refs. 18 Documents 65-68 and Attachment 5) . The landfill cap 
was disturbed by surveying and construction resulting in exposed 
waste material (Ref. 18 Document 45). REI (Resource Engineering), 
hired by Levering and Reid (Attachments 7 and 8), and the City of 
Houston Public Health Department conducted joint ground water 
monitoring at the site during 1982 and 1983. Sample results 
indicated elevated concentrations of Total Suspended Solids (TSS), 
Total Organic Carbon (TOC), Chemical Oxygen Demand (COD), and the 
presence of Benzene, Toluene and several complex organic compounds 
in the monitoring wells (Ref. 18 Documents 84-87). The site 
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reports reviewed indicated monitoring at the site was to continue 
for 20 years (Ref. 18 Document 69), however, no documentation of 
any site activities was found in the records reviewed during the 
1984 - 1991 period. 

Texas Water Commission site inspections of April 29, 1991 and 
October 9, 1991 found the landfill area to be a maintained grass 
field transected by Windmill Lakes Blvd. with a boat storage area 
located on the western edge of the site (Attachment 5, Photographs 
1-11) . The site is bordered by a hprse stable (east) , an 
undeveloped area (north), Windmill Lakes Apartments (south), and a 
large lake (west). 

95*15' 
29*3r30" 

'83—-£ 

Figure 1 Mobile Waste Controls, Inc., Houston, Texas, Harris 
County, old landfill (Area A). Windmill Lakes identified as B, C, 
D, and E. 
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II. Baclcground/Operating History 

MOTE: All reference materials used in compiling this background 
information may be found in Attachment 4 in the 
chronological order in which it appears below. in 
addition, a complete written chronology (Documents 1-92) 
of these records is included with the attachment. Mr. 
Antonio Mora, City of Houston, 711 Park Place, Houston, 
Texas (713/640-4399) maintains additional historic files 
on this site, including many photographs depicting site 
conditions during its operational years. 

The earliest report of industrial waste disposal at-the site was 
submitted on September 6, 1970 by Mr. E. J. Bray, 9810 Almeda-Genoa 
Road, to the City of Houston Public Health Department. He provided 
a copy of a November, 1969 Texas Water Development Board report on 
"Possible Contamination of Groundwater by Sand Quarrying Operations 
in Southeast Houston, Harris County, Texas". The report contained 
information provided by Mr. Bray that it was not unusual for oil 
field and chemical plant wastes to be dumped into the 4 sand pits 
(Easthaven Sand Pit) and that as early as 1967 processed material 
(refuse) from a compost plant was also dumped near his home. At 
the time of the field investigation for this report (August, 1967), 
the site was being operated by Union Sand and Rental Company and 
Carson Gibson. When the pits were examined on August 11, 1967, the 
water table had been penetrated in the pits; one pit had received 
a large amount of refuse; chemical analyses of inorganic 
constituents in water samples from 6 wells and 2 of the pits were 
similar; water from the pits would move slowly southeast in 
direction of ground water movement; and possibly heavy pumping of 
the wells adjacent to the north and northwest sides of the pits 
could cause a reversal of the direction of ground water movement 
locally and the movement of some water from these pits to these 
wells (A correlation of these pits with Figure 1 could not be made 
as the figures referenced in Document 25 where unavailable). The 
report concluded that chemical analyses of water samples collected 
during the field investigation did not indicate that reported 
periodic dumping of refuse and plant wastes into sand pits in the 
Easthaven area had resulted in inorganic chemical contamination of 
water in the pits or in nearby wells (Ref. 18 Document 25). 

In late 1967 or early 1968, sand-quarrying operations ceased with 
the enforcement of a 1964 City of Houston Ordinance that prohibited 
the pumping of groundwater from the pits into ditches beside public 
streets (Ref. 18 Document 25). 
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In a January 16, 1970 letter, Mr. Victor Brown, President, 
Metropolitan Waste Conversion Corporation, Houston, Texas wrote to 
the City of Houston to make formal application to use Lots 11 and 
12, Block 17, of Genoa for a sanitary landfill. Metropolitan had 
recently obtained a lease from Realty Reclamation Company, 8320 
Gulf Freeway, Houston, Texas, for the property. National Disposal 
Contractors of Harrington, Illinois had been secured by 
Metropolitan as consultants of the design and operation of the 
landfill. Only commercial and industrial waste, with the balance 
of material being the excess material from the Metropolitan Waste 
compost plant, was to be accepted as landfill material (Ref. 18 
Document 1). 

In a City of Houston Inter Office Correspondence of February 6, 
1970, the City Public Health Department decided to issue the permit 
requested by Metropolitan. This was done with some hesitancy due 
to the poor record of indiscriminate and improper stockpiling of 
compost at the Metropolitan compost plant (Ref. 18 Document 3). 
The following conditions were recommended in granting the permit: 

1. No sour nor odoriferous material be disposed at the site; 
2. All material be covered at the close of each day in accordance 

with the practices set forth by State Department of Health; 
3. The fill be done in such a manner that the buried material 

will not be disturbed again; 
4. The' fill area be kept free of water and sufficient pumping 

capacity be maintained at the site to do this; 
5. All materials handled in such a manner as to allow no loss of 

particulate to be blown off-site; 
6. No emission of odor be allowed; and 
7. An immediate correction of any violation found or the license 

be revoked. 

City of Houston correspondence of February 11, 1970, granted 
Metropolitan permission to operate the landfill subject to the 
above cited conditions (Ref. 18 Document 4). 

In a letter of April 30, 1970, George Edema, Vice President, 
National Disposal Contractors, wrote to the City of Houston Public 
Health Department requesting the license to operate the 
Metropolitan landfill be transferred to National (Ref. 18 Document 
5). Mr. Edema also requested a variance on from Conditions 1 and 
6. In addition. National requested permission to accept at the 
landfill more of the material from the compost plant so that both 
processed and unprocessed material could be included in the 
landfill. 
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In response to a citizens request on May 25, 197 0, the City of 
Houston collected samples from four (4) nearby domestic wells. The 
well water was analyzed for bacterial contamination. An unknown 
level of bacterial contamination was found in the well at 9815 
Radio Road. Chlorination of the well was recommended (Ref. 18 
Document 8). > 

On July 7, 1970, Mr. Albert G. Randall, Director of Public Health, 
City of Houston, notified Metropolitan that several recent 
inspections by the City's Air Pollution Control Program found 
emissions of sour odor and that the sanitary landfill conditions 
observed were inconsistent with the provisions established for 
operation of the site (Ref. 18 Document 11). 

On August 4, 1970, Realty Reclamation, Incorporated submitted a 
request to the City of Houston Health Department to make the site 
available for all types of industrial commercial refuse. Borings 
accompanying this request identified 29 to 36 feet of impermeable 
clay at the site with a silty sand layer at 8 to 8.5 feet and a 
medium dense red silty sand seam at 10 to 12 feet. The report 
recommended sealing the thin sand strata with two feet of compacted 
clay on the edges of the excavation to insure impermeability (Ref. 
18 Document). 

On August 11, 1970, a joint investigation by the City of Houston, 
Texas Department of Health, and Texas Water Quality Board was 
conducted at the 20 acre proposed landfill site. The area to be 
used was an old pit (Figure 1 - Area A east side) , most of which 
was approximately 8 feet deep. A deeper pit of unknown depth which 
penetrated the ground water was also present (Figure 1 - Area A 
southwest corner) . The report concluded the site would bjs 
satisfactory for the proposed receipt of municipal type refuse 
provided: 1) the deep area be provided with an impervious cover; 
and 2) all requirements of a sanitary landfill be met (Ref. 18 
Document 19). 

On August 26, 1970, Realty Reclamation, Inc. was notified of the 
inspection findings and advised to proceed as long as the site was 
handled in a sanitary manner and in compliance with State Health 
Department regulations and City of Houston codes (Ref. 18 Document 
21). 

In letter of September 10, 1970, Realty Reclamation, Inc. notified 
the City of Houston Public Health Department that they would only 
accept industrial and commercial waste for landfill purposes (Ref. 
18 Document 27). 
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Texas Water Quality Board correspondence of October 2, 1970 
notified the Texas Department of Health that the site would be 
suitable for the disposal of municipal refuse only provided the 
narrow layers of perched water tables between dense layers of clay 
are sealed off with a minimum of three feet of compacted clay 
material. The disposal of industrial toxic and organic material 
was to be prohibited (Ref. 18 Document 29). 

In a letter of January 19, 1971, National Disposal Service notified 
the City of Houston that its land lease with Realty Reclamation 
Service had expired and they had not engaged in sanitary landfill 
activities at the site since December 20, 1970 (Ref. 18 Document 
31) . 

On April 30, 1971, the Texas Department of Health inspected the 
Wallace Waste Control solid waste disposal site located on 
Minnesota Street (Ref. 18 Document 33). The results of the 
inspection were: 

1. municipal type refuse had been received at the site until 
March 29, 1971; and 

2. the deep pit (Figure 1 - Area A southwest corner), described 
as pit number 3 in the southwest corner of the present site, 
had not been sealed as previously recommended. 

The site operators were directed to: 

1. discontinue placing refuse in water; 
2. close the levee between pits 1 and 2 (Figure 1 - Area A west 

side) ; 
3. dewater pit 1 to another pit (pits 2 or 3) or the adjacent 

pond (Figure 1 - Lake B) and install an adequate seal; and 
4. place a levee between pits 2 and 3. 

On February 22, 1972, the Texas Water Development Board issued a 
Groundwater-Contamination-Investiaation Report. Project No. : CI-
7203, entitled: Possible Groundwater Contamination From The Wallace 
Waste Control Comoanv's Sanitary-Landfill Operation Near The East 
Haven Area of Houston. Harris Countv. Texas(Ref. 18 Document 36). 
The investigation was initiated following the receipt of a letter 
from Mr. E. J. Bray dated December 14, 1971 by the Board regarding 
possible ground water pollution from the site (Ref. 18 Document 
36). The Board found the following: 

1. The original pit (Figure 1 - Area A) used as a landfill at 
this site was approximately 15 to 20 feet deep and was about 
two-thirds filled with refuse and cover material. Seepage and 
rainwater had collected in the unfilled west end of the pit. 
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This water was being pumped out at an estimated rate of 500 to 
1000 gallons per minute into the adjacent pit (Figure 1 - Lake 
B) west of the landfill. Recently deposited waste at the site 
consisted of a variety of industrial and commercial wastes 
such as wood, paper, plastics, rubber, metal, and occasionally 
garbage. Mr. Buck Hausman, one of the site owners, stated 
that the site ceased the acceptance of wastes in sealed 
containers due to some unfortunate experiences with dangerous 
chemicals (Ref. 18 Document 36). 

2. Wallace Waste Control Company now proposed to use a part of 
the deeper sand pit (Figure 1 - Lake B) to the west of the 
original pit to expand its landfill operations. Water 
standing in this pit was to be contained in the unused part of 
the pit (west side) or pumped to a Harris County Water Control 
and Improvement District drainage ditch nearby. 

3. Water samples were collected for inorganic chemical analysis 
from several area domestic wells and surface water of the 
local pits to supplement data obtained during the Board's 
pervious investigation in 1967. A comparison of the 1967 and 
1972 analyses of water sampled from common wells did not 
reveal an increase in any inorganic chemical constituents that 
might be indicative of contamination. Water samples from the 
original landfill pit (Figure 1 - Area A) revealed sulfate 
content which was more than four times as great as the sulfate 
content of any other surface or groundwater sample obtained in 
either 1967 or 1972. (Note: The report also references a 
report entitled: Subsurface Exploration. Hausman Sand Pit. 
Houston. Texas, prepared by Southwestern Laboratories, Soils 
and Foundation Division which is attached to Ref. 18 Document 
42) . 

4. Prior to the 1967 investigation, water level declines in some 
wells had been caused by the continuous pumping of water from 
the deep pit (Figure 1 - Lake B) proposed for expanded 
landfill activities. Evidence of pit water and nearby well 
communication was found in the 1972 investigation. The report 
noted some rise in the area water table due to recharge from 
precipitation and cessation of pumping from this pit in late 
1967. 

5. The 1972 investigation report concluded that the pit (Figure 
1 - Lake B) west of the original landfill site now proposed 
for a landfill could not be effectively sealed from ground 
water infiltration because of hydrostatic-pressure differences 
between the pit bottom and the natural water table. Further, 
any polluted ground water would move southeastward in the 
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general direction of ground water movement as the present 
rates of ground water withdrawal north and northwest of the 
pit was not high enough to reverse its direction. Finally, 
the average depth of pit,proposed for a landfill was 40 to 44 
feet below the water table of the shallow aquifer in the area, 
therefore, landfill operations were not recommended for that 
pit, or any nearby abandoned sand pit extending below the 
water table. 

The City of Houston, however, continued to find problems at the 
site. In a March 20, 1972 letter (Ref. 18 Document 32) to 
Councilman Frank Mancuso, the City reported: 

1. the site was being operated by Mobile Waste Control, operating 
as Wallace Waste Control; 

2. a March 16, 1972 inspection of the site showed large areas of 
the site contained uncovered refuse and some garbage; 

3. 8 complaints were received about smoke from the site about 5-6 
pm, March 17, 1972 with the fire being extinguished by 6:00 am 
March 18, 1972. Weekly inspections of the site were to be 
made thereafter. 

In an April 7, 1972 letter Mr. Bray reported the site to be 
essentially filled, but chemical wastes were still being disposed 
of at the site. He further described an excavation of some 30-40 
feet deep in the landfill as penetrating the "35" foot water table 
with surface water runoff from the active disposal face of the 
landfill flowing to the deeper excavation; thence by seepage to the 
deeper sand pit to the west of the site (Ref. 18 Document 36). 

In an Inter Office Memorandum of April 13, 1972, TWQB District 7 
staff reported the site was receiving industrial trash and some 
industrial chemicals, primarily of a dry nature. According to TWQB 
District 7 staff and the operators of the site no municipal wastes 
were being received. They recommended the operators apply to the 
TWQB for a commercial industrial solid waste disposal Certificate 
of Registration for a Class 11 site (Ref. 18 Document 37). 

In a May 8, 1972 letter the Texas Water Quality Board informed Mr. 
Bray that Wallace Waste Control's operation at the site was to be 
limited to the disposal of industrial trash since the City of 
Houston objected to using the site for disposal of garbage and 
municipal wastes. A TWQB inquiry determined the Texas Department 
of Health records indicated no record of a permit issued to any 
company of operations at the Almeda-Genoa Road at Minnesota Street 
site. In addition, TWQB stated their determination to have 
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jurisdiction over the sites operations and Wallace Waste Control 
operators would be requested to submit an application for 
registration as a Class II industrial solid waste disposal site 
(Ref. 18 Document 38). 

On June 8, 1972 Dr. Albert Randall, Director of Public Health, 
submitted to Mayor Welch a report stating the site was under City 
Health surveillance since approval to operate was issued on 
February 11, 1970. Receipt of garbage was not permitted, however, 
on occasions food products had been dumped as a part of the 
industrial and/or commercial trash at a rate of <5%. The report 
further stated the site had not been in full compliance with 
regulations, including odor problems due to the C«unty Sheriff 
Department disturbing the landfill cover while searching for 
clothing of missing persons. Previous tests of Mr. Bray's well 
water indicated no bacteriological contamination (Ref. 18 Document 
41) . 

On July 7, 1972 Dr. Randall wrote to Mr. R. Hausman, Realty 
Reclamation, Inc. notifying him of operational deficiencies 
encountered at the site through surveillance and complaints and the 
many verbal and written notices made to the landfill operation's 
management. This included fires on March 17 and 31, 1972 and June 
29, 1972 and receipt of non-permitted wastes (Ref. 18 Document 42). 

On July 1972 Mobile Waste Controls, Inc. submitted an application 
to operate a Class II industrial waste disposal facility to the 
City of Houston Public Health Department. The application proposed 
the expansion of operations from the Minnesota Street sand pit 
westward into the large sand pit along Easthaven Street. Proposed 
facility operational procedures and borings for the Easthaven 
Street pit were included in the application (Ref. 18 Document 43). 

A review of Mobile Waste Control's application for a commercial 
solid waste disposal facility was completed by the City of Houston 
on February 2, 1973. In a letter to the Texas Department of 
Health, the City reported that their constant effort and pressure 
through two years of weekly or more frequent surveillance had 
alleviated operational problems at the site to only some degree. 
Further, the City reported that closer than weekly surveillance had 
recently been initiated. One of the more frequent problems cited 
was the continued acceptance of putrescible material at the site in 
spite of City demands to the contrary. The City formally objected 
to approval of the proposed application (Ref. 18 Document 43). 

Included in the City of Houston letter of February 2, 1973 was a 
copy of the Mobile Waste Control's application and a report 
entitled: Subsurface Exploration. Hausman Sand Pit. Houston. Texas. 
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prepared by Southwestern Laboratories. The report included results 
of four (4) borings made around the proposed new landfill (Figure 
1 - Lake B) . Results of B-2, from the northwest corner of the 
existing Mobile Waste landfill site (Figure 1 - Area A), found 
alternating lenses of clays and silty sands to the sample depth of 
96 feet. The report stated hydrostatic water was encountered for 
all four borings at a depth of 8 to 12 feet below the existing 
ground level (Ref. 18 Document 43). 

In a Texas Department of Health letter of March 28, 1973, the TDH 
notified Mobile Waste Controls, Inc. their application for 
operation of a commercial solid waste disposal facility had been 
denied (Ref. 18 Document 44). 

In a City of Houston Field Investigation Report of May 26, 1982, 
City staff reported the results of a complaint investigation 
conducted at the Mobile Waste Minnesota Street site on May 25, 
1982. The City observed several trenches and smaller holes had 
been made dug into the capped landfill (Ref. 18 Document 45). The 
City reported to the TDWR District 7 Office on May 27, 1982, they 
had found 10 large trenches through the landfill cover. City staff 
stated the leachate found in the trenches had strong odors of 
sulfide, methane gas, and some had vinyl chloride odors (Ref. 18 
Document 48). 

In a May 26, 1982 TDWR Telephone Memo, District 7 staff reported 
that Edna Woods Laboratory had collected samples of the closed 
landfill for a local developer. Edna Woods staff reported that 
sample results from another laboratory's earlier work indicated 
high lead and chromium in the landfill leachate (Ref. 18 Document 
46) . 

In a telephone conversation of May 27, 1982 with TDWR District 7, 
Levering & Reid, Inc. reported the City had requested the trenches 
be closed with two feet of clay. In addition, the City advised 
that several core borings into the landfill would require closure 
by the soils engineering firm (Murrillo) that made them (Ref. 18 
Document 49). 

In a City of Houston Office visit of May 28, 1982, Ms. Buntin Moore 
and Ms. Anna Thompson, Levering & Reid, Inc., indicated the holes 
would be filled during the week of May 31, 1982 (Ref. 18 Document 
50) . 

On June 3, 1982, City of Houston staff visited the site to observe 
the filling and covering of the trenches. The clay delivered to 
the site was to little to complete the job and additional material 
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was requested. TDK Rosenberg staff were on-site conducting tests 
for methane gas of which low amounts were detected (Ref. 18 
Document 51). 

In a City of Houston Inter Office Correspondence of June 9, 1982, 
City staff were informed that an examination of the April 25, 1974 
District Court injunction against Mobile Waste Controls, Inc. 
indicated it could not be enforced against the developers of 
Windmill Lakes Subdivision. The City was advised it would have 
authority to take action against Levering & Reid under the Texas 
Solid Waste Disposal Act, Article 4477-7 (Ref. 18 Document 53). 

On June 17, 1982, City of Houston staff and Petro-Tex 
representatives visited the site to verify if the black tar-like 
waste found at the site came from Petro-Tex. Samples were 
collected by Petro-Tex (The sample results are not contained in the 
Mobile Preliminary Assessment). The City of Houston contacted 
Luberzoil Company who reported they had disposed of Class II 
industrial filter cake containing oil, additives and diatomaceous 
earth at the site when it was operated by Wallace Waste Control, 
Inc. (Ref. 18 Document 54). 

In June and July, 1982, City of Houston staff contacted a number of 
local companies to determine if they had ever disposed of waste in 
the landfill. Diamond Shamrock, Goodyear Tire & Rubber Company, 
E.I. Du Pont De Nemours & Company, Houston Plant, and Rohm and Haas 
Texas Incorporated reported to the City of Houston finding no 
indication in their company records of ever having done business 
with any of the site's operators (Ref. 18 Documents 56, 57, 58 and 
62) . 

On July 6 and 9, 1982 City of Houston staff contacted Mr. Buck 
Hausman and Mr. Ron Ramey, previous site operators, to request 
information on the industrial waste disposed at the site. They 
related the site was an old sand pit, approximately 3 ft. deep on 
the east, sloping to about 13 ft. deep on the west. They 
remembered no garbage being disposed, mainly paper and packaging 
materials (Ref. 18 Document 59). 

In a Field Investigation Report of July 8, 1982, City of Houston 
staff reported the collection of water samples from the 3 lakes 
(Figure 1 - Lakes B, C, and D) and from ponded water found in two 
areas on the south boundary of the old landfill (Figure 1 - Area 
A) . In addition, a leachate area found on the north side of the 
old landfill site (Figure 1 - Area A) was also sampled. City staff 
observed REI (Resource Engineering) staff on-site conducting 
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resistivity tests. A monitoring well was identified near the 
southeast corner of the west lake (Figure 1 - Lake B) (Ref. 18 
Document 60). 

In a letter of July 29, 1982, U.S. Industrial Chemicals Company, 
reported to the City of Houston that in the latter part of 1971 
they used Wallace Waste Control and a year or so later switched to 
Mobile Waste Controls. They stated no information was available in 
the company's records to indicate which disposal site was used 
(Ref. 18 Document 63). 

A letter from Browning-Ferris Industries of August 6, 1982 reported 
to the City of Houston that during the period in question BFl used 
the Wallace Waste Control facility for the disposal of demolition 
material on a very limited basis (Ref. 18 Document 64). 

On August 19, 1982 City of Houston staff observed heavy equipment 
at the site. In telephone conversations. Levering & Reid and REl 
stated that new plans had been submitted to the City whereby the 
developer will construct a only a road over the fill. City staff 
documented that the site preparation involved removal of 3 to 4 
inches of landfill cover. Some waste was exposed, especially from 
the previously trenched areas. Fill dirt came from Sims Bayou 
modification project at Glenbrook Golf Course (Ref. 18 Document 
65) . 

On August 24, 1982 work at the site was to be stopped and 
Levering & Reid were requested by City of Houston Public Health to 
develop a "site management plan" (Ref. 18 Document 67). 

An August 25, 1982 inspection of the site by the City of Houston 
and Levering & Reid revealed the imported clay had been compacted 
over the landfill to approximately 1.5 ft. depth. Approximately 
10-15 ft. of surface from the edge of the roadway was left 
uncovered. A small amount of waste was found exposed at the north 
and southwest property lines (Figure 1 - Area A) . Construction had 
been halted (Ref. 18 Document 68). 

On September 1, 1982, City Councilman Frank 0. Mancuso contacted 
the City of Houston Public Health on behalf of Mrs. Betty Mitchell, 
9805 Radio Road, to request a status report concerning conditions 
at the foirmer landfill area. Mrs. Mitchell reported that 8 people 
in her area have cancer and fear the landfill has contributed to 
this finding (Ref. 18 Document 71). 

In a City of Houston letter of September 3, 1982, Levering & Reid 
were provided a list of environmental safeguards to be met in order 
for the City to release its hold on the subdivision approval. The 
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primary safeguards included requirements of no construction or 
excavation on the landfill area, except the planned road, and a 20 
year ground water monitoring program (Ref. 18 Document 72). 

On September 17, 1982 City of Houston Public Health staff collected 
samples from the 4 trenches, an area of ponded water in the center 
of the site, and the leachate area on the north property line 
(Figure 1 - Area A) (Ref. 18 Document 74)). 

On September 22, 1982, REI provided the City of Houston a proposed 
landfill assessment program as the final version of Attachment A to 
the Levering & Reid letters of September 14 and 24, 1982. The 
proposal included monitoring for trace hydrocarbon contamination, 
along with general parameters of interest for closed municipal 
landfills. They reported five (5) ground water monitoring wells 
were installed around the closed landfill (Figure 1 - Area A) (Ref. 
18 Document 75). 

I 

In a City of Houston letter of September 27, 1982, Judith Craven, 
Director of Public Health, City of Houston, notified the City's 
Public Works and City Planning Departments that there was no 
further objections to issuance of permits and planned construction 
at the site (Ref. 18 Document 79) . 

On October 28, 1982 City of Houston Public Health staff reported to 
Councilman Mancuso that samples taken within the landfill (Figure 
1 - Area A) indicated low concentrations of contaminants of 
industrial origin. They reported samples from the lakes and 
various surface water accumulations in the area showed no 
significant amounts of any contaminants. City staff stated their 
presumption that none of the waste material was escaping the site 
by seepage or runoff. The report included the results for ph, 
heavy metals, BOD, COD and TOO samples collected at the site during 
May and July, 1982 (Ref. 18 Document 81). 

In a TDWR Telephone Memo of April 14, 1983, City of Houston staff 
notified TDWR the Mobile Waste Controls landfill may be a potential 
candidate site for Superfund evaluation (Ref. 18 Document 82). 

In a City of Houston Field Investigation Report of May 9, 1983, 
City staff reported all road work was complete with landscaping in 
progress. Exposed waste material was observed in several locations 
with a strong chemical odor present near exposed material on the 
west side of Windmill Lakes Blvd (Figure 1 - Area A west side) . 
City staff observed ground water monitoring well #6 (Figure 1 -
Area A west side) had a strong chemical odor (Ref. 18 Document 83). 
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In a City of Houston Field Investigation Report of May 16, 1983, 
City staff reported results from the sampling of ground water 
monitoring wells nos. l, 2, 5, and 6 was conducted. Monitoring 
wells nos. 3 and 4 had been plugged per an earlier agreement 
between the City and Levering & Reid. City staff observed a slight 
chemical odor was noted a well #5 and a strong chemical odor came 
from well #6. City of Houston sample results indicated high 
concentrations of Total Suspended Solids (TSS), Total Organic 
Carbon (TOC), Chemical Oxygen Demand (COD), and the presence of 
Benzene, Toluene and several other complex organic compounds in the 
monitoring wells (Ref. 18 Document 84). 

The City of Houston Field Investigation Report of August 24, 1983 
documented co-sampling of ground water monitoring wells nos. 1, 2, 
and 5. City staff reported an area of uncovered waste material was 
observed on the north side of the landfill (Figure 1 - Area A) , 
including a styrene odor. The casing on well #5 had been damaged 
by construction crews. City of Houston sample results continued to 
indicate high concentrations of TSS, TOC, COD, Toluene, and several 
other complex organic compounds in the monitoring wells (Ref. 18 
Document 85). 

The City of Houston Field Investigation Report of November 15, 1983 
documented the co-sampling of ground water monitoring wells nos. 1, 
2, 5, and 6. City staff reported Well #6 had been destroyed when 
cover material was placed on the landfill area. The well was re
established at approximately the same spot. City of Houston sample 
results indicated high concentrations of TSS and several other 
complex organic compounds in the monitoring wells (Ref. 18 Document 
86) . 

The City of Houston Field Investigation Report of February 16, 1984 
documented the co-sampling of ground water monitoring wells nos. 1, 
2, 5, and 6B. REI staff were observed conducting resistivity tests 
along the west lake (Figure 1 - Lake B) . City staff observed 
several areas of ponded water were observed along the northern 
property line, around the fenced parking lot, and near well #6 
(Figure 1 - Area A). Additionally, City staff reported the site 
(Figure 1 - Area A) had been seeded. City of Houston sample 
results indicated high concentrations of TSS, TOC, COD, and the 
presence of several other complex organic compounds in the 
monitoring wells (Ref. 18 Document 87). 

In the Levering & Reid February 17, 1984 third quarterly landfill 
evaluation submitted to the City of Houston, the resistivity and 
ground water data indicated a slight increase in leachate movement 
in the vicinity of well nos. 2 and 5 (Figure 1 - Area A west side) . 
The report indicated the leachate movement was due to an increased 
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hydraulic gradient between the center of the landfill and the 
monitor wells from an increase of water elevation within the 
landfill. The report speculated the hydraulic gradient increase 
may have been due to rainfall infiltration from Hurricane Alicia 
which occurred prior to completion of the clay cap during October, 
1983 (Ref. 18 Document 88). 

In a City of Houston Field Investigation Report of May 14, 1984, 
City staff reported the grass at the site was dying due to lack of 
rain. City staff stated the northern property line (Figure 1 -
Area A) still lacked 2 ft. of cover with waste material exposed 
along a long section. City staff observed all three new apartment 
complexes surrounding the site were occupied (Ref. 18 -Document 90) . 

On October 24, 1991 TWC Superfund staff received information from 
staff of the City of Houston and TWC District 7 Office that a local 
resident and State Representative had made a citizen complaint 
regarding the site. The resident claimed a high incidence of 
cancer occurring in area residents with over half the residents of 
Radio Road having cancer. TWC District 7 staff reported initial 
sample results of <5 ppm TOC from the residents well located 
approximately 1 mile west of Lake B (Figure 1) . Metal analyses had 
not been completed and no priority pollutant samples were taken 
from the well. District 7 staff reported recent inspections on the 
landfill area (Figure 1 - Area A) revealed strong 
petroleum/chemical odors especially following rain events. 
Chemical odors were detected at the bare surface areas on the west 
side of the site near the boat storage area (Ref. 18 Document 92). 

III. Waste Containment/Hazardous Substance Identification 

An unknown amount of industrial chemicals were disposed of at this 
former sand quarry from pre-1969 through 1974 (Ref. 18) . Other 
wastes disposed at the site were wood, paper, plastics, rubber, 
metal, neoprene, styrofoam, urethane, PVC pellets, plastic resins, 
asbestos, oil contaminated filter cake, asphalt, and municipal 
garbage. Local residents reported it was not unusual for oil field 
and chemical plant wastes to have been dumped into pits in the area 
prior to 1969 (Ref. 18). 

From May, 1983 to February, 1984, REI and the City of Houston 
Public Health Department co-sampled 4 of 6 ground water wells 
completed around the site. The 4 monitoring wells had a water 
elevation ranging from 30 to 45 feet above mean sea level. Two of 
the wells (#3 and #4) which bordered the south side of the site 
were plugged and not sampled. Concentrations of Total Suspended 
Solids (420 - 17,770 mg/1), Chemical Oxygen Demand (0 - 2,400 

15 



site: Mobile Waste Controls, Inc. 
Date: 12/19/91 

rag/1), and Total Organic Carbon (64 - 313 mg/l) were found in the 
4 monitoring wells (Ref. 18) . The concentration ranges for 
identified contaminants of concern found in analyses of the 
landfill leachate (Well #6) and surrounding ground water (Wells #1, 
#2, and #5) were: Benzene (0.01 - 0.24 ug/1), Toluene (0.05 - 96.00 
ug/1), Ethylbenzene (0.08 - 175.41 ug/1), 2-Nitropropane (0.19 
ug/1), Chlorobenzene (3.53 ug/1), Cyclohexane (2.12 - 287.16 ug/1). 
Xylene (9.30 - 1,853.40 ug/1). Aniline (4,285.2 ug/1), Napthalene 
(0.10 - 24.10 ug/1), 1,4 Dichlorobenzene (7.10 ug/1), 1,1'-
Diphenylhydrazine (943.9 ug/1), N-Nitrosodiphenyl Amine (1.00 -
126.6 ug/1), 2-Methyl phenol (191.00 ug/1), 2,4-Demethyl phenol 
(9.20 ug/1), 2,3-Dimethyl phenol (2.70 ug/1). Diethyl Phthalate 
(1.20 - 14.20 ug/1), and Styrene (831.8 ug/1). 

The sand quarry covered approximately 25 acres and had been 
initially excavated to a depth of approximately 8 - 20 feet 
penetrating the shallow water table (Ref. 18; Attachments 7 and 8). 
Used as a landfill, by 1974 the area had been completely filled to 
an average thickness of 13 feet with the wastes described above. 
The pit was unlined and wastes were disposed directly into standing 
ground water. Accumulated water from the pit was pumped into the 
adjacent pit west of the site. In 1982, the integrity of the cap 
yplaced over the waste was disturbed by trenching and test boring to 
determine the site's suitability for residential development. 
Inspections of the site over the next 2 years often revealed areas 
of water accumulation and waste exposure over the fill area (Ref. 
18; Attachments 7 and 8). 

IV. Air Pathway Characteristics 

There were no air samples taken at the site. No air contamination 
has been documented other than a history of fires reported from the 
site during its years of operations as a landfill. Waste disposal 
operations ceased at the site in 1974 due to issuance of a District 
Court permanent injunction requested by the City of Houston. 
November, 1991 TWC District 7 inspections on the landfill area 
reported strong petroleum/chemical odors emitting from bare soil 
areas along the western edge of the landfill area (Ref. 18 Document 
92) . 

The air pathway for this site may be an active pathway. 
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V. Ground Water Pathway Characteristics 

Coastal Lowlands Acmifer System - Stratioraphic Units 

The geologic formations from which the Houston district obtains its 
water supply are as follows, from oldest to youngest; sands in the 
Lagarto clay of Miocene (?) age, the Goliad sand of Pliocene age, 
the Willis sand of Pliocene (?) age, the Lissie Formation, and 
sands in the Beaumont clay of Pleistocene age. The fojrmations crop 
out in belts parallel to the coast. The dip of the beds is toward 
the southeast at an angle steeper than the slope of the land 
surface, and the formations are leveled at their outcrop by the 
land surface. Likewise, each formation is encountered at 
progressively greater depths toward the southeast. The estimated 
dip of the older beds is 50-60 feet to the mile and of the younger 
beds about 20 feet to the mile (Ref. 2) . The formations thicken 
considerably down dip. The rate of dip is variable owning to 
several salt dome structures within or adjoining the district. 
Some of the salt domes, such as Pierce Junction and Blue Ridge a 
few miles south of Houston, and Barber's Hill about 20 miles east 
of Houston, are remarkable structural features consisting of 
upthrusts of large masses of salt piercing the younger formations 
from a deep-seated source, the geologic position of which is 
unknown. 

Owing to the mode of disposition, the formations are similar in 
lithology and origin and do not have persistent individual 
characteristics that can be traced downdip. Zones of predominantly 
sand and zones of predominantly clay were recognized in the Houston 
district. The sand zones consist of extremely irregular and 
lenticular beds of gravel, sand, silt, and clay. The clay zones 
are made up of mottled calcareous massive clays that contain 
numerous thin beds and lenses of fine to medium-grained sands. 
Interfingering layers and lenses of massive clays grade laterally 
and vertically into the sand zones, and sands and gravel likewise 
grade into the clay zones. The thinner beds change character or 
pinch out within a few hundred feet. 

Although the beds of clay are in general poorly stratified and 
persist only short distances, a few of the zones of clay beds have 
been traced across the district by means of electrical logs. A 
study of the electrical logs used in these sections together with 
many other logs, however, suggests that even though the clay zones 
appear to persist across the district, none of the individual beds 
of clay within the zones between the Lagarto clay and the Beaumont 
clay extends very far. If this condition exists, the clay zones 
are not extensive confining units within the Goliad, Willis, and 
Lissie formations, which, therefore, may be considered a single 
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aquifer. This is further suggested by the parallelism in 
fluctuations of artesian pressures in several observation wells, 
some of which are screened in the shallower sands and some in the 
deeper sands. 

All the water pumped from wells in the Houston district comes from 
precipitation that enters the outcrops of the water-bearing sands 
northwest, north, and northeast of Houston. A large part of the 
rainfall on these areas is carried away by the streams, but a 
substantial part of it sinks into the soil, especially in sandy 
soil. During the late spring, summer, and early fall most of the 
water that enters the soil is lost by evaporation and 
transpiration. During the cool non-growing season/- however, in 
large parts of these areas the water sinks downward through the 
permeable soil until less permeable underlying beds are encountered 
which slow the downward movement; and if the rainfall during this 
period is moderately heavy, a temporary shallow or perched water 
table is built up which frequently reaches nearly to the land 
surface. Later in the year a part of the soil moisture is lost by 
evaporation and transpiration, but a part of it percolates slowing 
downward to the permanent zone of saturation, the upper surface of 
which is the true water table. Thence the water moves laterally 
through the water-bearing beds into the artesian reservoir. 

In the ground water reservoirs of the Houston District water 
percolates through interstices in the sand and the frictional 
losses may be relatively high even though the rate of movement is 
very slow, perhaps only a few hundred feet a year. All ground 
water reservoirs containing fresh water have natural outlets. Some 
of the outlets to the artesian reservoirs in the Gulf Coastal Plain 
in Texas are believed to be along the continental shelf out in the 
Gulf at comparatively great distances from the outcrops. Other 
outlets probably are within the clays, silts, and sands that 
overlie the main artesian reservoir, through which natural 
discharge may occur by slow upward percolation and diffusion. 

Coastal Lowlands Aquifer Svstem - Hvdroaeoloaic Units 

The Holocene-upper Pleistocene permeable zone is the uppermost 
hydrogeologic unit in the coastal lowlands aquifer system. It 
overlies the lower Pleistocene-upper Pilocene permeable zone, and 
its top is land surface onshore and sea bottom in the Gulf of 
Mexico. The unit consists of Holocene and upper Pleistocene sands 
and clays. Locally, the unit may include Holocene alluvial 
deposits (Ref. 4). 

Since it is the surficial unit, the permeable zone has the largest 
outcrop area of all units in the Texas Gulf Coast aquifer systems. 
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The outcrop area occupies the southern part of Harris County, the 
southern and eastern parts of Liberty County, and nearly all of 
Fort Bend, Brazoria, Galveston, and Chambers Counties. The basal 
200 feet of the formation consists largely of sand, but the upper 
and middle parts are largely clay. This unit furnishes water to 
most of the large producing wells at Baytown, Texas City, and Alta 
Loma and to shallow wells in Houston (Ref. 3). 

The altitude of the top of the unit ranges from about 3 50 feet 
above sea level in the west to more than 1000 feet below sea level 
in downdip areas in the Gulf. Thickness of the unit ranges from 0 
at the updip limit to more than 900 feet offshore in the east (Ref. 
4) . 

Coastal Lowlands Acmifer System - Aquifer Units 

The structure and stratigraphy of the Houston District is very 
complex and the delineation of the aquifers is extremely difficult. 
Much emphasis has been placed on the ground water hydraulics in 
order to properly define this ground water system. The result is 
a ground water system divided into two major aquifers, the Chicot 
and Evangeline, which are underlain by the Burkeville confining 
layer that is composed principally of clay (Ref. 5). 

The Evangeline aquifer is the major source of ground water in the 
Houston district, but in Galveston County and southern Harris 
County, the Chicot aquifer is the major source of ground water 
because in these areas the Evangeline contains saline water (Ref. 
5) . 

The Alta Loma Sand is the basal sand of the Chicot aquifer in some 
parts of the district. The Alta Loma Sand is the primarily source 
of water in the Chicot aquifer except in the Texas City area. At 
Texas City, sand and gravel lenses in the middle part of the Chicot 
are the important sources of water, and the Alta Loma Sand contains 
highly mineralized water (Ref. 5) . 

Site Hvdroqeoloqic Characteristics 

The Mobile Waste Controls site was originally part of a sand-
quarrying operation that ceased operations in late 1967 or early 
1968 with the enforcement of a 1964 City of Houston Ordinance that 
prohibited the pumping of groundwater from the pits into ditches 
beside public streets. The sand pits were excavated in the 
Beaumont Formation of Pleistocene age. The upper 100 feet of the 
Beaumont at the site is comprised of lintels of red, tan, and light 
grey sand, silty and clayey sand, sandy clay, and clay. 
These sediments dip to the southeast at about 15 to 20 feet per 
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mile. The shallow ground water above a subsurface depth of 100 
feet at the site exits under water table conditions except where 
confined by clay lenses. Recharge to the formation is by 
precipitation on the outcrop of sandy sediments (Ref. 4). 

Many privately owned wells near the site produce water for domestic 
supply from depths of 100 feet or less. Deeper wells in the 
general area of the landfill site produce water for public supply. 
These wells are completed in sands of the Lower Chicot at depths of 
600 to 1000 feet. 

Two separate references in the records for this site report the 
movement of ground water from the landfill to an adjacent pit west 
of the site (Ref. 18). This ground water movement is counter to 
the general southeastern groundwater movement for the Houston 
district. 

The Mobile Waste Controls site lies within a wellhead protection 
area (Ref. 12). 

VI. Surface Water Pathway Characteristics 

The coastal plain between the San Jacinto River and the Brazos 
River forms the San Jacinto-Brazos Coastal Basin. Most of the 
basin's segments are small tidal streams which drain into Galveston 
Bay. Total basin drainage area is 1,440 square miles. The average 
discharge for Clear Creek is 36.1 cubic ft./s or 26,150 acre ft/yr 
(Ref. 14). 

The site is in the drainage area of Clear Creek above tidal segment 
(1102) of the San Jacinto-Brazos Coastal Basin (Ref. 7) and is 
located in an area of >500 year Floodplain (Ref. 9) . It is 
classified "water quality limited" with a known water quality 
problem that the segment does not meet swimmable criteria due to 
frequently elevated levels of fecal coliform bacteria and dissolved 
oxygen levels occasionally below 5.0 mg/1. Potential water quality 
problems for the segment are: 1) supersaturated dissolved oxygen 
levels occur occasionally; 2) chlorides, total dissolved solids and 
fecal coliform are rarely elevated; 3) inorganic nitrogen is 
frequently elevated; 4) total and orthophosphorus are persistently 
elevated. 

Surface drainage from the site flows south and southeast into a 
small lake formed from an excavated sand pit which borders the 
southern edge of the site. From the site it is approximately <0.25 
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mile to a Harris County Water Control and Improvement District 
(WCID) drainage ditch; thence approximately 5 miles downstream to 
its confluence with Clear Creek above tidal (Ref. 15). 

Intensive surveys were conducted on Clear Creek in September, 1976 
(Ref. 7) and September, 1979 (Ref. 8). Water Quality conditions 
were monitored on the WCID drainage ditch discharge (Reference 
MudGully) at Choate Road ( >4 miles downstream from the Mobile 
Waste Controls site) during both studies. From 1969 through 1976, 
there were documented releases of styrene tars, sodium sulfide, 
crcsylic acid, cumene, and ethyl benzene into the drainage ditch 
downstream this monitoring station. The releases came from an 
industrial facility one-half mile upstream from th& Clear Creek 
confluence. Releases were not documented above the Choate Road 
station. 

The TWC conducts routine water analysis at the following downstream 
ambient surface water quality monitoring stations in this segment 
of Clear Creek. 

1102.0050 - Clear Creek at Friendswood Link Road at 
Friendswood, (29 31 30 / 095 11 00); and 

1102.0100 - Clear Creek at FM 2351 at Webster west of 
Friendswood, (29 32 31 / 095 11 48) 

VII. On-site Pathway Characteristics 

The on-site pathway is active. The site exhibits free access on 
all sides. It is a maintained grass field transected by Windmill 
Lakes Blvd. with a boat storage area located on the western edge of 
the site (Attachment 5) . The site is bordered by a horse stable to 
the east, an undeveloped area to the north. Windmill Lakes 
Apartments to the south, and a large lake to the west. Although 
capped, there are areas of bare soil on-site which emit strong 
petroleum/chemical odors (Ref. 18) . 

A. Ground Water Targets 

Private, industrial, irrigation, and municipal wells are located 
within a one mile radius of the site. Two of three municipal wells 
have been plugged. The private wells had depths to water ranging 
from 90 ft. - 425 ft. (Ref. 11) . Static water levels in these 
wells ranged from 6 ft. - 200 ft. Most of the wells were completed 
in the upper portion of the Chicot Aquifer. 
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Within 0 - 0.25 miles of the site there are 0 municipal wells, 3 
private wells, 0 industrial wells, and 1 irrigation well. The 
private wells nearest the site appears to be Platted Well No. 65-
31-lE owned by C.A. Collins, Platted Well No. 65-31-lE (Dup) owned 
by W.J. Bell, and Platted Well No. 65-31-13 owned by Jack Allen. 
Platted Well No. 65-31-1 (irrigation well) owned by Windmill 
Landing Apartments is nearest to the site. 

Between 0.25 - 0.50 miles of the site there are 0 municipal wells, 
1 private well, and 0 industrial wells. 

Between 0.5 - 1 mile of the site there is 1 municipal well, 15 
private wells, and 4 industrial wells. Harris-Galveston Coastal 
Subsidence District Well No. 1202 owned by Houston Lighting & Power 
(South Houston Substation) is the nearest municipal well to the 
site. This well provides water to HL&P employees. 

Between 1-4 miles of this site there are numerous private, 
industrial, and municipal wells. Three (3), four (4), and four (4) 
municipal wells are located in the 1-2 mile, 2-3 mile, and 3 -
4 mile radii, respectively. All municipal wells and their 
calculated populations served are documented in Attachment 27 

All available well logs within the 1 mile radius of the site are 
included as Attachment 2. 

B. Surface Water Targets 

Surface water drainage from the site flows southwest and west into 
two adjoining lakes/ponds. Surface water drainage may also occur 
southwestward along Windmill Lakes Blvd. between the two lakes to 
a Harris County Water Control and Improvement District drainage 
ditch and thence to Clear Creek (Ref. 15). 

Surface Water Use Permit No. 005183, Harris County (Precinct One), 
exists approximately 15 miles downstream from the site. This 
permit is for recreational (non-consumptive) use and provides for 
the diversion of up to 12 acre feet per year to a reservoir (Ref. 
10) . No surface water use permits for drinking water are in 
existence within the 15 mile target distance limit downstream from 
the site (Ref. 10). 

The Windmill Lakes provide a fishery habitat. Local residents 
routinely fish each of the three lakes (Ref. 18). 

Land and water habitats for threatened and endangered species exist 
within a 4 mile radius and 15 miles downstream from the site (Refs. 
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13 and 15) . The Windmill Lakes surrounding the Mobile Waste 
Controls site may provide habitat to the Houston Toad (Bufp 
houstonensis). Other Federal and State rare or threatened and 
endangered species which can exist within the local woodlands and 
prairie vegetation are the Attwater's Greater Prairie-chicken 
fTvmoanuchus cupido attwateri); the Smooth Green Snake 
fOpheodrvsvernalis); the Texas windmill-grass (Chloris texensis); 
the Houston machaeranthera (Machaeranthera aurea^; and the Crawfish 
Frog (Rana areolata). 

C. Soil Exposure Targets 

The Windmill Landing (259 Units), The Point (160 Units), and The 
Cove (392 Units) apartments were constructed adjacent to the site 
and among Windmill Lakes (Preliminary Assessment Site Sketch; 
Attachment 5 Telephone Memorandum and Photographs 1-11). The 
approximate total population of the three apartments is 1,946 
residents. An estimated 299 total units from the three apartment 
complexes are within 200 ft. of the site (Attachment 5 Telephone 
Photographs 1-11). In addition, Windmill Blvd. and a boat storage 
facility is located on-site. No schools or day care facilities 
were identified within 200 ft. of the site. Surface exposed wastes 
and stressed vegetation have been documented at the site (Refs. 18 
and Attachment 5 Photographs 1, 3, 5, and 9-11). 

D. Air Targets 

The air pathway is active. There have been reported releases of 
strong petroleum/chemical odors emitting from bare soil areas 
observed at the site (Ref. 18 Document 92) . There are 811 
apartment units, containing approximately 1,946 residents, located 
adjacent to the site (Attachment 5). Access to these apartments is 
on Windmill Blvd. which was constructed over the site (Ref. 18 
Document 45; Attachment 5 Photographs 1-2, 6-7, and 10-11). In 
addition, a boat storage facility is located on-site (Attachment 5 
Photographs 9-11). An estimated 50,000 residents live within a 4 
mile radius from the site (Preliminary Assessment Air Target 
Populations). 
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EMERGENCY CONTACTS 

In the event of any situation or unplanned occurrence requiring assistance, the 
appropriate contact(s) should be made from the list below. For emergency situa
tions contact the appropriate response teams. 

Contingency Contacts Phone Number 

Fire Department 911 

Police 911 

Sheriff's Department 911 

Medical Emergency 

Hospital Name Memorial Southeast 

Hospital Phone No. (713) 929-6100 

Hospital Address 11800 Astoria 

Houston, Texas 

Map to Hospital (see next page) 

Ambulance Service 1-800-592-4741 

ES Contacts 

ES Project Manager: Brian Vanderglas — Austin, Texas 
Telephone: Work (512) 467-6200 

ES Office Health & Safety 
Representative: 

Krista Walker - Houston, Texas 
Telephone: Work (713) 943-5432 

Corporate Health & Safety 
Manager: 

Ed Grunwald - Atlanta, Georgia 
Telephone: Work (404) 325-0770 

TWC Contacts 

Central Office: Allen Sells Telephone: (512) 908-2514 

District Office: Telephone: (713) 457-5191 
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Take 1-45 south until the Scarsdale exit. Go west. Turn left on Beamer. 
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SECTION 1 

INTRODUCTION 

PURPOSE AND POLICY 

The purpose of this health and safety plan is to establish personnel protection 
standards and mandatory safety practices and procedures for work conducted for 
screening site inspections (SSI) imder the Texas Water Commission Preliminary 
Assessment/Site Investigation (PA/SI) program. The plan assigns responsibilities, 
establishes standard operating procedures, and provides for contingencies that may 
arise while field work is being conducted at the Mobile Waste Controls site in 
Houston, Texas. 

All personnel who engage in field project activities at the site must be familiar 
with this plan and comply with its requirements. The provisions of the plan are 
mandatory for all ES field personnel on this project. 

PROGRAM DESCRIPTION 

This screening site inspections will be conducted in conformance with the 
requirements of the revised Hazard Ranking System (HRS) 40 CFR Part 300; Final 
Rule, dated December 14, 1990. ES recently completed collecting information 
needed to prepare a work plan and this health and safety plan. ES personnel will 
visit the site to execute the work plan and conduct inspection activities. Activities 
that will be conducted during the site visit include site reconnaissance, interviews 
with any site persormel, and collection of soil, sediment, and groundwater samples. 
The anticipated time frame for the execution of all the field work is firom June to 
December 1992. This health and safety plan pertains to activities performed while 
executing the work plan. 
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SECTION 2 

SITE INFORMATION 

GENERAL INFORMATION 

Site: Mobile Waste Controls TXD 988 051 652 

Location: 10000 Minneosa St., Houston, Texas 77034 

Proposed date of field work: October 12 -14,1992 

Hazard Assessment: High Medium X Low 

None Unknown 

Site description: Mobile Waste Controls was operated as an industrial and 
commercial landfill from 1969 through 1981. The 25-acre site is a maintained grass 
field (landfill cover) transected by Windmill Lakes Boulevard with a fenced boat 
storage facility constructed on top of the landfill cover. The site is surrounded by 
apartment complexes, four lakes, and a vacant lot and horse stable. An unknown 
quantity of industrial chemicals were disposed at the site. In addition, wood, paper, 
plastics, rubber, metal, neoprene, Styrofoam, urethane, PVC pellets, plastic resins, 
asbestos, oil-contaminated filter cake, asphalt, and municipal garbage were also 
disposed at the site. 

SCOPE OF WORK SUMMARY 

The field team will collect groundwater, soil, sediment, and surface water 
samples. Five groundwater samples (including one duplicate) from four domestic, 
private, water-supply wells located off-site will be collected. In addition, four on-site 
monitoring wells will be sampled. A total of nine groundwater samples will, there
fore, be collected. The groundwater samples from the domestic water wells will be 
collected from a point as close to the well as possible, and before the water is pro
cessed through any treatment devices. The monitoring wells to be sampled will be 
checked for the presence of separate-phase hydrocarbons with an interface probe 
prior to sampling. Based on well depths and water level measurements, the appro
priate well purge volume will be determined for each well to be sampled. Wells will 
be sampled with bailers that have been decontaminated prior to use. The owner's 
contractor. Southwest Laboratories, will perform well purging activities. 

Three surface water lake samples will be collected from Lake Westwind, Bass 
Lake, and Windmill Lake. One duplicate surface water sample will also be 
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collected. The surface water samples will be collected with approved pond sampling 
equipment using approved surface water collection techniques. 

Four sediment samples, including one duplicate sediment sample, will be 
collected at the probable point of entry into Lake Westwind, Bass Lake, and 
Windmill Lake along the groundwater to surface water pathway. The sediment 
samples will, therefore, be obtained from below the water line. The sediment 
samples will be collected according to the procedures outlined in the Water Quality 
Monitoring Procedures Manual published by the Texas Water Commission. 

Six soil samples, including one background and one duplicate soil sample, will 
be collected during field activities. The six soil samples will be collected in the 
vicinity of stressed vegetation, stained soil, or adjacent to MW-2 to assess the poten
tial for soil contamination related to leachate migration or contaminant exposure. 
The soil samples collected will be procured from the upper 6 inches of the soil 
column using trowels, shovels, and/or hand augers. 

SITE/CHEMICAL CHARACTERISTICS 

Chemical 
type(s); JL Liquid Solid 2L_ Sludge Gas 

Characteristic(s): Corrosive _2L Ignitable Radioactive 

X Volatile JL Toxic Reactive 

X Unknown Other (Name) 

Summary of known wastes: See below. 

List of chemicals used on site: None known. 

Description of all known waste disposal areas on site: One 25-acre waste disposal 
area. During the late 1960s, the area was an active sand quarry. Five deep pits were 
excavated at the site; two large (1,000-foot diameter) and three small (300-foot 
diameter). Precipitation, surface water runoff, and groundwater accumulation 
caused the two large and two of the small pits to become four small lakes. The fifth 
pit (the site under investigation) was used for disposal of wastes. From 1969 
through 1981, the property was owned by Realth Reclamation, Inc., and operated as 
an industrial and commercial landfill by Wallace Waste Control Company, 
Metropolitan Waste Conversion, National Disposal Contractors, and Mobile Waste 
Controls, Inc. 

By 1972, the small, unlined pit used for disposal of waste had been two-thirds 
filled with industrial and commercial wastes. City of Houston representatives doc
umented receipt of industrial chemicals and municipal and putrescible wastes; 
several fires; and odor problems. An unknown quantity of industrial chemicals were 
disposed in this pit for at least 5 years, ending in 1974. In addition, wood, paper, 
plastics, rubber, metal, neoprene, Styrofoam, urethane, PVC pellets, plastic resins, 
asbestos, oil-contaminated filter cake, asphalt, and municipal garbage have been 
disposed at the site. The total volume and precise composition of the waste dis
posed at the site is not known. 
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Resource Engineering, Inc. (REI) (hired by Levering & Reid), and the city of 
Houston Public Health Department conducted joint groundwater sampling at the 
site during 1982, 1983, and 1984. Groundwater sample results indicated excess con
centrations of total suspended solids (TSS) and total organic carbon (TOC); high 
chemical oxygen demand (COD); and the presence of benzene, toluene, and several 
complex organic compounds in the monitoring wells sampled. In 1983, detectable 
levels of extractable priority pollutants were present in the leachate samples 
collected from the landfill; however, the leachate was not determined to be 
hazardous according to Resource Conservation and Recovery Act (RCRA) stan 
dards. Ten aliphatic hydrocarbons (oil constituents and/or stable organic decompo 
sition products); 14 fatty acids; and 11 RCRA-listed organic compounds (toluene 
xylene, aniline, naphthaline, 1,4-dichlorobenzene, l,l'-diphenylhydrazine, N 
nitrosodiphenyl amine, 2-methyl phenol, 2,4-dimethyl phenol, 2,3-dimethyl phenol 
and diethyl phthalate) were also detected in the leachate. 

Based on this characterization of the site, the primary contaminants of concern 
are benzene, toluene, ethylbenzene, 2-nitropropane, chlorobenzene, cyclohexane, 
xylene, aniline, napthalene, 1,4-dichlorobenzene, l,r-diphenylhydrazine, N-
nitrosodiphenyl amine, 2-methyl phenol, 2,4-dimethyl phenol, 2,3-dimethyl phenol, 
diethyl phthalate, and styrene. Additionally, accumulation of methane in adjacent 
structures presents a potential health and safety concern. 

Summary of offsite disposal: None known. 

Unusual features (dike integrity, power lines, terrain, etc.): Utility easement -
power lines. Spring-fed lakes. 

Current status of the site: Inactive. 

Summary of the regulatory history of the site (worker or nonworker injury, com
plaints from public, previous remedial or enforcement action): In July of 1972, the 
operators, owners, and Mobile Waste Controls, Inc., the then operator, submitted a 
permit request to the city of Houston Health Department to convert one of the 
larger lakes to a disposal site. It is reported in a letter to the mayor and council that 
the landfill, "was closed in 1974 under permanent injunction which resulted from 
court action by the City Health Department." Evidence indicated that the operator 
was accepting vcirious industrial wastes in violation of the permit. The correspon
dence between the owner, the city health department, and the consultant in the fall 
of 1982 show that a continuing program of long-term monitoring of groundwater 
was to be made. Samples were to be taken quarterly for two years, and biaimually 
thereafter for 20 years. However, there are no sample results for any tests after that 
period. 

A complaint was received by the city during 1982 and again in 1992 from a Mrs. 
Betty Mitchell of 9805 Radio Road. She requested that the water aroimd the site be 
tested. She further commented about a number of cancer cases found in the area. 
The request, submitted in 1982, was answered by John Moore of the Health 
Department on October 28, 1982. An investigation is also currently being made 
concerning the complaint received in 1992. 
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SECTION 3 

PROJECT TEAM ORGANIZATION 

Table 3.1 describes the responsibilities of all on-site personnel associated with 
this project. The names of principal on-site personnel associated with this project 
are listed below: 

ES Project Manager: Brian Vanderglas 

Site Safety Officer: Dan Kehnar 

Site Investigation Manager: Brian Vanderglas 

Assistant: Kelly Krenz 
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Table 3.1 On-site Personnel 

Title General Description Responsibilities 

Project manager/ 
deputy 

Site safety officer 

Reports to upper-level manage
ment. Has authority to direct 
response operations. Assumes total 
control over site activities. 

Advises the project manager on all 
aspects of health and safety on site. 
Stops work if any operation threat
ens worker or public health or 
safety. 

ON 

Prepares and organizes the background review of the situation, the work plan, the project 
health and safety plan, and the field team. 
Briefs the field team members on their specific assignments. 
Ensures, through the site safety officer, that safety and health requirements are met. 
Serves as the liaison with the client. 

PeriodicaUy inspects protective clothing and equipment. 
Ensures that protective clothing and equipment are properly stored and maintained. 
Ensures entry and exit controls at access control points. 
Confirms each team member's suitability for work based on a physician's recommenda
tion. 
Monitors the work parties for signs of stress, such as cold exposure, heat stress, and 
fatigue. 
Implements the health and safety plan. 
Conducts periodic inspections to determine if the project health and safety plan is being 
followed. 
Enforces the buddy system. 
Knows emergency procedures; evacuation routes; and the telephone numbers of the 
ambulance, local hospital, poison control center, fire department, and police department. 
Notifies, when necessary, local public emergency officials in coordination with on-site 
representatives. 
Coordinates emergency medical care. 
Ensures setup of decontamination lines and solutions appropriate for the type of chemi
cal contamination on site. 
Controls decontamination of all equipment, personnel, and samples from the contami
nated areas. 

Ensures proper disposal of contaminated clothing and materials. 
Ensures that all required equipment is available. 
Advises medical personnel of potential exposures and consequences. 
Notifies emergency response personnel by telephone or radio in the event of an emer
gency. 
Ensures that all personnel are capable of appropriately using the equipment. 
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Table 3.1, continued 

Title General Description Responsibilities 

Site investigation 
manager 

Responsible for field team opera
tions. 

Field team members Perform field activities as instructed 
by site investigation manager. 

Obtains permission for site access and coordinates activities with appropriate officials. 
Ensures that the work plan is complete and on schedule. 
Manages field operations. 
Executes the work plan, schedule, and health and safety plan. 
Enforces safety procedures. 
Documents field activities and sample collection. 
Serves as a liaison with the on-site client representative. 
Prepares the final report and support files on the response activities. 

Szifely complete the on-site tasks required to fulfill the work plan. 
Notify project health and safety officer or supervisor of suspected unsafe conditions. 
Take precautions necessary to prevent injury to themselves and other employees. 
Comply with project health and safety plan. 
Maintain visual contact between partners (buddy system). 
Perform only those tasks they believe they can do safely. 
Immediately report to the field team leader any accidents and/or imsafe conditions, or 
any deviations from this plan. 
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SECTION 4 

SAFETY AND HEALTH RISK ANALYSIS 

RESPIRATORY HAZARDS 

Respiratory hazards may exist on site from the potential presence of volatile 
orgjinics and priority pollutants in the soil, which could be inhaled if dust were pro
duced during soil sample collection. An unknown volume of industrial chemicals 
were disposed on site. 

CHEMICAL HAZARDS 

Chemical hazards to the field team can exist when liquid, vapors, or soil saihples 
contact human tissue. Every effort will be made to avoid contact with the chemical 
media at the site. Soil, groundwater, sediment, and surface water samples will be 
collected at the site. Chemical hazards during sampling are the potential presence 
of landfill leachate containing hazardous substances, volatile organics, and/or 
priority pollutant metals detected during previous investigations. 

Information on the contaminants that may be encountered at the site is pre
sented in Section 2 and Appendix B. Although not expected, the site may contain 
solvents or other chemicals that may release hazardous or toxic vapors. The site will 
be approached with caution, and any moving or handling of drums, containers, or 
equipment will be avoided. 

Other chemical hazards which may be encountered at the site are airborne par
ticulates (i.e., pesticides, semivolatiles, and metals). If a site is suspected of con-
tcuning pesticides, semivolatiles, or metals, it will be approached with caution. Since 
particulates are of concern at these sites, high winds and industrial activities which 
create dust can cause these particulates to become airborne, therefore creating a 
respiratory hazard. If these conditions occur at the site, work will be conducted up
wind of the hazard or the site will be evacuated. 

ROUTES OF EXPOSURE 

The field team may be exposed to contaminated materials through inhalation, 
ingestion, and skin and eye contact. 

• Respiratory system contact with hazardous airborne materials can occur due 
to lack of or improper use of respiratory equipment. 
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• Eye contact with solid samples that are contaminated can occur when a 
worker does not wear safety glasses around places where samples are being 
taken or handled. 

• Skin contact with solid or liquid samples that are contaminated can occur 
when a worker does not wear protective clothing around sampling activities. 

• Gastrointestinal system contact with samples can occur when workers do not 
pay attention to personal hygiene rules designed to reduce the chance of 
ingesting site contaminants (hand washing before smoking, eating, or drink
ing). 

PHYSICAL HAZARDS 

Inactive Sites 

This site is no longer active. This site possesses an additional hazard in that the 
conditions at the site are not well known and may have deteriorated. Field work 
will be performed using extreme caution. 

• Entry into any structures should be avoided. 

• Entry into any confined space is prohibited. 

• Structures such as stairs, ladders, and catwalks should be avoided. 

• Moving or opening any containers, drums, bags, etc., will be avoided. 

• The "buddy" system will be used at all times. 

Heat Stress 

If elevated temperatures are encountered, heat stress may occur. Field work 
may be performed during the summer when daytime temperatures are often high. 
Water will be available on site, and the site safety officer will encourage workers to 
drink frequently to prevent dehydration and stay in shaded areas whenever possible. 
In addition, workers should adhere to a work/rest schedule determined by the site 
safety officer and dependent on work levels and outside temperatures to keep the 
body temperature in a normal range. 

Heat stress/stroke control. The ES site safety officer will set work and break 
schedules, depending on the outside temperature. General guidelines for heat 
stress control while sampling include rest breaks in the shade for at least 10 minutes 
out of every hour during elevated temperatures. Rest time shall also include fluid 
replacement with water or electrolytes (i.e., Gatorade or equivalent). 

Heat stress/stroke monitoring. The ES site safety officer will monitor workers 
who are performing strenuous activities in elevated temperatures for heat 
stress/stroke. Monitoring will be conducted at the officers discretion, workers 
request, and/or early in the rest period. The monitoring shall also be conducted 
when workers performance or mental status changes. The heat stress monitoring 
plan may include: 

• Measurement of worker heart rate, OR 
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• Measurement of body temperature 

• Observation of the field team for signs and symptoms of beat injury. 

Heart rate (HR) will be measured by the radial pulse for 30 seconds as early as 
possible during the resting period. The HR at the beginning of the rest period 
should not exceed 100 beats per minute. If the HR exceeds 100 beats per minute, 
the next work period will be shortened by one third while the length of the rest 
period remains the same. 

Body temperature will be measured using a "fever detector" strip that is placed 
on the forehead of worker or an orzil thermometer. Worker body temperature 
should not exceed 99.6°F. If the worker's body temperature exceeds this, the work 
period will be shortened by one third while the length of the rest period remains the 
same. No person will be permitted to wear a semipermeable or impermeable gar
ment when body temperature exceeds 100.6°F. 

Table 4.1 also defines suggested frequency for heat monitoring. Heat stress 
monitoring will be performed by a person with a current first-aid certification. 
Workers that exhibit signs of heat injury will be allowed to rest tmtil the signs are no 
longer observable. The signs of heat stress/stroke are depicted in Figures 4.1 and 
4.2, as well as emergency medical procedures for treating heat exhaustion and heat 
stroke. 

Noise 

The field team is not anticipated to be exposed to excessive noise levels, since 
the site is residential. However, hearing protection will be available for use as 
appropriate. 

Snake Hazards 

Snakes may be encountered at the site. Snake guards and a snake bite kit will 
be available for use during field activities. Workers should use caution when work
ing in areas which may be inhabited by snakes. 

If a worker is bitten by a poisonous snake, the following steps should be taken: 

• Keep the victim calm. 

• Minimize movement. 

• Apply ice to the area bitten. 

• Transport victim to the nearest medical facility. 

SAFE WORK PRACTICES 

To ensure a strong safety awareness program during the inspection, personnel 
must have adequate training, this health and safety plan must be communicated to 
the employees, and standing work orders must be developed and communicated to 
the employees. Sample standing orders for personnel are as follows: 

• No smoking, eating, or drinking. 
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Table 4.1 Suggested Frequency of Physiological Monitoring for 
Fit and Acclimatized Workers^ 

Temperature Normal Work Ensemble^ Impermeable Ensemble 

90°F (32/2°C) or above After Each 45 minutes After each 15 minutes 

87.5°F-90T (30.8-32/2°C) After Each 60 minutes After each 30 minutes 

82.5^-87.5^ (28.1-30.8°C) After Each 90 minutes After each 60 minutes 

77.5°F-82.5°F (25.3-18.1°C) After Each 90 minutes After each 90 minutes 

72.5°F-77.5°F (22.5-25.3°C) After Each 150 minutes After each 120 minutes 

^ For moderate work, e.g., walking about with moderate lifting and pushing. 

2 A normal work ensemble consists of cotton overalls or other cotton clothing 
with long sleeves and pants. 
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FIGURE 4.1 
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I i. P" L_ J." I Signs i Symptoms: cool, pale, ClammY 
~l©0,t hlXnSLJSriOn/ s'<i""BligueBndlaininess/hBaaacne/ 

heavy sweating/weak pulse/near-normal 

HeatCramps 
Calm the oerson By lalKing while ailending lo ihe 
proQIem. £xolain whal you are doing. Try nol 10 
Show anxiely: act wiih conlidence. Your calm 
behavior can heioloreassure Ihe sick person. 

If person Is unconscious, see 
Heatstroke, p. 54. 

II possible, bring person indoors lb 
a cool room. (Use air conditioner or 

• ciecific Ian or open windows and 
Ian vigorously.) Outdoors, move 
oe.'son 10 a shaded area. 

Loosen or remove clothing. Cool 
ine skin wiin cool, wet sponges or 
cioins aoolieo lo lorenead.arms. 
ano legs. 

See •iiuiir«iior> 
e/k 000O4UC oaw 

1 II Ihe person complains ol muscle 
I c.'om.ps. 00 noi massage cramoed 
I muscles. This may increase oain. 

Does lemoeralure suddenly rise? 
Are mere convulsions, sluoor.or 
unconsciousness'' 

Yes 

Have the person lie down. Elevate 
legs and leel wim pillows or rolled 
blankets. 

II the person has no neari oroOlems 
or high blood pressure and is lully 
conscious, give sips ol a salt solu
tion (1 teaspoon sail to I6 oz. — 2 
cups — waier) every IS minuies lor 
about one hour. Check body tem
perature every 5 minutes and con
tinue to cool with wet cloths. 

II any ol Ihese occur, see Heal-
stroke, p. 54. 

Ho 

Does Ihe person begin to leel bel
ter alter one hour? 

Yes Keep person out ol the sun and as 
cool and comlonaoie as possible. 

No 

Seek medical care Immedlaiely. 
While awaiting assistance, con
tinue cooling with wet cloths and 
checking body temperature Ire-
Quently. 

1 

Smelling sails, held brielly under 
Ihe nose, may help lo stimulate the 
person. 

Person should be checked by a 
doctor as a precaution. Discourage 
unnecessary exercise; Ihls person 
may now be more susceptible lo 
heat. II symoloms reaopear. repeal 
process and call a physician. 

II Ihe temperature suddenly rises 
or convulsions, stupor, or uncon
sciousness develoo. see Heat-
stroke, p. 54. 

/ Remove all elolhlng. Use a sponge 
or cloth soaked In cool water lo cool 
the skin. Cover lightly II at all. 

0-1 
GJ 

(D 

m 

a 
c 
w 

0 
0 

o 
0 

o 
CO 

n t f 1 o r. s 



FIGURE 4.2 

54 Heatstroke 

OJ 

Signs i Symptoms: /erf. Ao(. ary skin/noperspira-
lion/boPy lemperaiure arouna t06°F (or very warm 
10 lOe lauchj/attong rapiapulse/slupororuncon-
sciousnass 

l( there are two or more rescuers, one should 
obtain emergency assistance while the other Is 
(ollowing the procedures outlined below. 

=> 
II possible, bring person Indoors to 
a cool room. lUse air conditioner or 
cloc;ric Ian or open windows and 
Ian vigorously.) Outdoors, move 
person to a snaderf area. 

T 

See illustration 
on oooodite 03Qe. 

T 

•Remove all clothing. Use a soonge. 
cloth, or shod soaKod in cool water 
iocool ihe sKin. wetting the material 
alien, or immerse the person in a 
oaintuo lilled with cool waier. 

Watch lor oreathing problems. II 
breaming slops, see Ariilicial 
flosprrarron. p. i. 

Check temoeralure every S-lO 
minules until it props to lOO-IOS'F. 
then discontinue sponging or im
mersion. II you have no Iher-
rr.ometer. continue cooling process 
unlil person leels cool. 

Remove objects lhat may causa 
injury and oiace pillows or rolled 
blankets around head to prevent 
injury. Do not try to hold person 
down. Oo not place anything be
tween teeth. 

Calm the person by talking while attending to the 
problem. Explain what you are doing. Try not to 
show anxiety; act with conlidence. "four caim 
behavior can heto to reassure the sick oerson. 

•Remove all clothing. Use a soonge 
or Cloth soaked in cool water :o copi 
Ihe skin. 

/ 

0-. 
N 

Q 
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CD 

, Is there a history ol heart prob
lems? 

NO , Is there a history ol heart prob
lems? 

Yes 

Have the person sit or lie In a com-
tortable posiilon with a pillow be
hind head and shoulders. 

Have the person sit or lie In a com-
tortable posiilon with a pillow be
hind head and shoulders. 

Have the person lie Hat. Oo nol 
cover unless chilled. Then cover 
lightly. 

While awaiting assisiance. keep 
person as cool and comlonaoie as 
possible and continue lo watch lor 
breathing problems. Check tern-
perature ireouently. 

It emergency assistance has not 
been summoned, obtain heip now. 

{f lemoerature begins lo rise agam. 
repeal Ihe cooling process. 

Reproduced from Emergency Medical Procedures for (he Home, Aula &. Workplace, revised edition, by 
The Dcltakron Institute. New York; Prentice-Hall Press, 1987. 



• No matches or lighters. 

• Use buddy system. 

• Avoid walking through puddles or stained soil. 

• Discovery of unusual or unexpected conditions will result in immediate eval
uation and reassessment of site conditions and health and safety practices. 

• Conduct safety briefings prior to on-site work. 

• Conduct daily or weekly safety meetings as necessary. 

• Take precautions to reduce injuries from heavy equipment and other tools. 

Boat Safety 

A smcill flat-bottom boat will be used to provide a working platform for sedi
ment sample retrieval. 'Hio-beat will bo tied to the shore wth lopcs fui stability and 
mancuvcTTirg. Two persons will be in the boat and one person will be on the shore 
during sampling activities. Life vests will be available in the boat for sampling per
sonnel and a USCG throw cushion will be readily available as a life-saving floata
tion device. 

Tyvek and/or nitrile gloves and rubber boots will be worn by persormel sam
pling the sediment. Caution will be taken not to stand up in the boat. 
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SECTION 5 

PERSONNEL PROTECTION EQUIPMENT AND MONITORING 

RESPIRATORY PROTECTION 

The chemic£ils that may be present at the site are listed in Section 2. Some 
MSDSs or information sheets for chemicals are available and presented in 
Appendix B. This is due to insufficient information from records concerning wastes 
accepted for disposal. To avoid respiratory exposure to known and unknown 
chemictils, air monitoring will be conducted during the inspection as specified in 
Section 7. Due to potential that imknown chemicals may be encountered, monitor
ing of the site will also be conducted by visual and olfactory means to detect any 
chemicals present at the site. Warning signs, such as headaches and nausea, and 
observations of unusual vapors, mists, or clouds, will require evacuation of the site. 
No respirators will be worn on site. 

DERMAL PROTECTION 

The required personal protection clothing to be used at the site is listed below. 

Level D (modified) 

• Rubber safety boots will be required during soil sampling and while walking 
on the site in areas of suspected or potential soil contamination. 

• Disposable neoprene or nitrile gloves will be used during all sampling activi
ties. 

• Tyvek will be worn during soil sampling events if personnel need to kneel on 
the ground to collect the samples. Alternately, plastic will be placed on the 
kneeling surface. 

MEDICAL SURVEILLANCE 

Persoimel involved in field work have imdergone an initial physical examination 
prior to entering a site where a potential exists for exposure to hazardous chemicals, 
and thereafter at 12-month intervals. A medical certification as to the fitness for 
employment on hazardous waste projects, or any restrictions on his/her utilization 
that may be indicated, has been provided by the physician. 
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SITE-SPECIFIC TRAINING 

The site safety officer will be responsible for developing a project occupational 
hazard training program, providing training to all ES personnel that are to work on 
the site, and other visiting personnel and documenting in the field notebook that 
training has occurred. Safety meetings will be held immediately prior to entry on a 
site. The training will consist of the following topics: 

• Names of personnel responsible for site safety and health; 

• Safety, health, and other hazards at the site; 

• Proper use of personal protective equipment; 

• Work practices by which the employee can minimize risk from hazards; 

• Safe use of engineering controls and equipment on the site; 

• Potential chemicals and acute effects of the chemicals at the site; 

• Evacuation routes, signals, and emergency procedures; 

• Decontamination procedures; 

• Designated area to meet in case work area must be evacuated; and 

• Additional items covered under accident prevention. 

The project health and safety officer shall be familiar with the operation, cali
bration, and limitations of all field monitoring equipment. Also, the field team 
should have the following health and safety items readily available: 

• Copy of the health and safety plan, 

• First aid kit, 

• Eye wash bottle, 

• Air monitoring instrument equipped with a flame ionization detector (FID) 
or photoionization detector (PID), 

• Fire extinguisher, and 

• Distilled water (for eyewash bottle refill and decontamination procedures). 
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SECTION 6 

ACCIDENT PREVENTION AND CONTINGENCY PLAN 

ACCIDENT PREVENTION 

All field personnel will receive health and safety training prior to the initiation 
of any site activities. On a day-to-day basis, individual personnel should be con
stantly alert for indicators of potentially hazardous situations and for signs and 
symptoms in themselves and others that warn of hazardous conditions and expo-
sm^es. Rapid recognition of dangerous situations can avert an emergency. Before 
beginning the site investigation, a meeting should be held to discuss accident pre
vention. The discussion should cover but not be limited to: 

• Tasks to be performed; 

• Time constraints (e.g., rest breaks); 

• Hazards that may be encountered, including their effects, how to recognize 
symptoms or monitor them, concentration limits, or other danger signals; and 

• Emergency procedures. 

Buddy System 

The "buddy system" will be used at all times by all ES field personnel while on 
site. All activities must be conducted with a partner (buddy) who can: 

• Provide his or her partner with assistance; 

• Observe his or her partner for signs of chemical or weather exposure; and 

• Notify the site investigation manager or others if emergency help is needed. 

CONTINGENCY PLAN 

Emergency Procedures 

In the event that an emergency develops on site, the procedures delineated 
herein are to be immediately followed. Emergency conditions are considered to 
exist if: 

• Any member of the field crew is involved in an accident or experiences any 
adverse effects or symptoms of exposure while on site, or 

• A condition is discovered that suggests the existence of a situation more haz
ardous than anticipated. 
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Chemical Exposure 

If a member of the field crew demonstrates symptoms of chemical exposure, the 
procedures outlined below should be followed: 

• Another team member (buddy) should remove the individual from the 
immediate area of contamination. The buddy should communicate to the 
field team leader of the chemical exposure. The field team leader should 
contact the appropriate emergency response agency. 

• If the chemical is on the individual's clothing, the chemical should be neu
tralized or removed if it is safe to do so. 

• If the chemical has contacted the skin, the skin should be washed immedi
ately with copious amounts of water. 

• In case of eye contact, an emergency eye wash station, if available, should be 
used. Eyes should be washed for at least 15 minutes. 

• All chemical exposure incidents must be reported in writing to the Office 
Health and Safety Representative. The site safety officer or site investigation 
manager is responsible for completing the accident report (see Appendix A). 

Personal Injury 

In case of personal injury at the site, the following procedures should be fol
lowed: 

• A team member should signal the other team member that an injury has 
occurred. 

• A field team member trained in first aid can administer treatment to an 
injured worker. 

• The victim should then be transported to the nearest hospital or medical 
center. 

• The site investigation manager or site safety officer is responsible for making 
certain that an accident report form is completed. This form is to be submit
ted to the Office Health and Safety Representative. Follow-up action should 
be taken to correct the situation that caused the accident. 

Evacuation Procedures 

• The site safety officer will determine whether an evacuation is necessary. 

• All personnel in the work area should evacuate the area and meet in a pre-
designated area. 

• All field team persormel should be accounted for. 

• Further instructions will then be given by the site safety officer. 
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SECTION 7 

FREQUENCY AND TYPES OF AIR MONITORING 

Monitoring for organic vapors/gases will be conducted using a photoionization 
detector (PID) or flame ionization detector (FID) instrument. Instruments should 
be calibrated prior to use at the site according to the manufacturer's specifications. 
The standard calibration gases for the PID instruments is isobutylene. Monitoring 
of the potential breathing zone around the sampling sites will be performed during 
the sampling activities as well as periodically during all on-site activities. An action 
level of 1 ppm above background will be used at all sites due to the potential for 
encountering chemicals that may be unknown to the investigation team. If 1 ppm 
above background is encountered on the air monitoring equipment at the site, then 
the site will be evacuated until vapors dissipate. The need for air monitoring 
equipment and frequency will be determined on a site-specific basis by anticipated 
respiratory concerns at the site. Table 7.1 lists the chemicals known to exist at the 
site and the TLV, PEL, and other pertinent information for each chemical. 
Table 7.2 lists this information for the decontamination and preservation chemicals 
which may be used at this site. 

Calibration procedures of the air monitoring equipment are presented below. 

AIR MONITORING EQUIPMENT CALIBRATION AND 
MAINTENANCE 

All monitoring instruments will be calibrated dtiily. Calibration data will be 
noted in the project field notebook. Below are the calibration and procedures for 
the HNu photoionization detector. 

HNu Photoionization Detector 

The photoionization detector must be calibrated each day prior to field use. A 
calibration gas will be tciken into the field to perform this routine calibration check. 
The procedure for the calibration of an HNu photoionization detector is listed 
below. 

1. Attach the probe to the readout unit. Match the aligmnent key, then twist 
the connector clockwise until a distinct locking is felt. 

2. Turn the FUNCTION switch to the battery check position. Check to ensure 
that the indicator reads within or beyond the green battery arc on the scale 
plate. If the indicator is below the green arc or if the red light emitting diode 
(LED) comes on, the battery must be charged prior to using the instrument. 
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Table 7.1 Chemicals of Record at the Mobile Waste Controls Site 

0 
1 

Chemical TLV a/ 
(OSHA) 
PEL b/ 

Odor 
Threshold 

(ppm) 
IDLH c/ 

(ppm) Comments 

Benzene 0.1 ppm 1 ppm 0.75 3,000 Carcinogen (NIOSH) 
Toluene 100 ppm 100 ppm <1.0 2,000 Hydrocarbon 
Ethylbenzene 100 ppm 100 ppm 140 2,000 Aromatic hydrocarbon 
2-Nitropropane ND 10 ppm 140 2,300 Carcinogen (NIOSH) 
Chlorobenzene ND 75 ppm 0.21 2,400 Halogenated hydrocarbons 
Cyclohexane 300 ppm 300 ppm 784 10,000 Chloroform-like odor 
Xylene 10 ppm 100 ppm <1.0 1,000 Aromatic hydrocarbon 
Aniline 2 ppm 2 ppm 0.5 100 Carcinogen (NIOSH) 
Napthalene 10 ppm 10 ppm N/A 500 Aromatic hydrocarbon 
1,4-Dichlorobenzene ND 75 ppm 15-30 1,000 Carcinogen (NIOSH) 
Ijl-Diphenylhydra/ine 0.06 ppm 0.5 ppm N/A 50 ppm Carcinogen (NIOSH) 
N-Nitrosodiphenyl amine N/A N/A N/A N/A N/A 
2-Methyl phenol N/A N/A N/A N/A N/A 
2,4-Dimethyl phenol N/A N/A N/A N/A N/A 
2,3-Dimethyl phenol N/A N/A N/A N/A 
Dimethyl phthalate 5 mg/m3 5 mg/m3 N/A 9,300 mg/m3 Colorless, oily liquid - aromatic odor 
Styrene 50 ppm 50 ppm 1.9 5,000 Flammable liquid 
Methane N/A N/A N/A N/A 
Asbestos 2 fibers/cm3 0.2 fiber/cm3 ND N/A Carcinogen (NIOSH) 

ND = Not determined. Reduce exposure to lowest feasible concentration. 
N/A = Not available 
ppm = Parts per million 

ca = Carcinogen 
a/ TLV-TWA = Threshold limit V£ilue, time weighted average. OSHA-enforced average air concentration to which a worker may be 

exposed for an 8-hour workday without harm, 
b/ PEL = Permissible exposure limit. Average air concentration (same definition as TLV, above) as recommended by the American 

Conference of Govermnental and Industrial Hygienists ^ACGIH). 
c/ IDLH = Immediately dangerous to life or health. Air concentration at which an unprotected worker can escape without 

debilitating injury or health effects. Expressed as ppm unless noted otherwise, 
d/ = No information is available on this compoimd. 
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Table 7.2 Chemicals of Record for Field Investigations 

N) 

Chemical 
TLV a/ 
(ppm) 

PEL b/ 
(ppm) 

Odor 
Threshold 

(ppm) 
IDLH c/ 

(ppm) Comments 

Hexane 50 500 5000 Calibration gas for HMX 271 combustible gas 
indicator. No problems expected since hexane in 
cylinder is only 0.14 percent by volume with air. 

Isobutylene 1000 Calibration gas for HNU photoioni/ation 
detector. No problems expected since 
isobutylene in cylinder isn only 100 ppm balance 
with air. 

Nitric acid 2 2 100 Sample preservative agent. Very corrosive. 
Avoid contact with skm, eyes, and clothing. 
Store bottle in an upright secure position. 

Hydrochloric add (C),5 (C).5 1-5 100 Sample preservative agent. Very corrosive. 
Avoid contact with sk^ eyes, and clothing. 
Store bottle m an upright secure position. 

Isopropanol 400 12,000 Decontamination fluid. Wear gloves when 
deaning equipment. 

ppm 
Ca 

a/ TLV-TWA = 

b/ PEL 

c/ IDLH 
injury 

(C) 

parts per million 
carcinogen 
threshold limit value, time weighted average, as recommended by the American Conference of Governmental and Industrial 
Hygienists (ACGIH). 
permissible exposure limit. Average air concentration (same definition as TLV, above) OSHA-enforced average air 
concentration to which a worker may be exposed for an 8-hour workday without harm. 
immediately dangerous to life or health. Air concentration at which an unprotected worker can escape without debilitating 

or health effects. Expressed as ppm unless noted otherwise, 
denotes Ceiling limit 
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3. To zero the instrument, turn the FUNCTION switch to the STANDBY posi
tion, and rotate the ZERO POTENTIOMETER until the meter reads zero. 
Wait 15 to 20 seconds to ensure that the zero adjustment is stable. If it is not 
stable, readjust. 

4. Check to see that the SPAN POTENTIOMETER is set at the appropriate 
setting for the probe being used. 

5. Set the FUNCTION switch to the desired ppm range. 

6. Listen for the fan operation to verify fan function. 

7. Check instrument with an organic point source such as a "magic marker" 
prior to field survey to verify instrument function. 

8. Connect one end of the sampling hose to the regulator outlet and the other 
end to the sampling probe of the HNu. 

9. Crack open the regulator valve (to calibration gas). 

10. Take reading after 5 to 10 seconds. Adjust the span, if necessary, and record 
the new span setting in the notebook. 

11. If the reading deviates ±15 percent from the concentration of the calibration 
gas, the instrument requires maintenance. 

12. Results of calibration should be recorded in the logbook. 

Recommended maintenance for the HNu is listed below: 

Function Frequency 

Wipe down readout unit After each use 
Clean UV light source window Follow maintenance schedule 
Clean ionization chamber Follow maintenance schedule 
Recharge battery Daily or as use dictates 

Foxboro Century Organic Vapor Analyzer Model 128 

The Fox organic vapor analyzer (OVA) must be kept hooked up to the battery 
charger overnight before use. A spare battery is kept in the carrying case and 
should be kept charged so a backup battery is available. 

The carrying case is for transport and storage of the unit and the hydrogen gas 
regulator. The hydrogen gas tank must be carried with the OVA at all times due to 
the limited capacity of the on board tank. 

The OVA may be calibrated to methane or isobutylene depending on available 
gasses. The OVA also requires a "zero" adjustment to background levels. Start up 
procedures are listed under the cover of the unit. 

Be sure to have the pump switch and the instrument switch off when not in use. 
The probe and meter may be disconnected for transport using the adjustable wrench 
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provided in the carrying case. When refilling the hydrogen gas tank be sure to have 
the Ha supply valve closed so as not to damage the on board regulator. 

MONITORING REQUIREMENTS AND INSTRUMENT 
LIMITATIONS 

The ES site safety officer will periodically perform and maintain calibration and 
on-site maintenance records for the direct-reading instruments. 

Limitations of PID instruments include susceptibility to cold or wet weather and 
exposure to moist or wet samples. In these situations, particularly if moisture accu
mulates on the photoionization lamp, the meter will read less than zero and will not 
respond to organic vapors. ES field personnel will make every effort to avoid these 
conditions, but should the PID lamp go out, the field team must exit the site and 
remain offsite until a new PID is obtained. 
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SECTION 8 

SITE-SPECIFIC DECONTAMINATION PROCEDURES 

Prior to leaving the site, personnel protective and sampling equipment will be 
decontaminated. Decontamination procedures will be conducted as follows: 

• Wash and remove goggles or safety glasses (if used), 

• Wash and rinse chemical protective boots, 

• Wash and remove gloves, and 

• Wash hands and face. 

Protective gloves will be placed in garbage bags and disposed of appropriately 
at the conclusion of site activities. 

PERSONNEL DECONTAMINATION PROCEDURES 

The ES field team will have available a portable decontamination station. It 
will be set up during field activities if personal protective equipment (gloves, etc.) is 
being used. The decontamination station will have provisions for collecting dispos
able protective equipment; for washing boots, gloves, and field instruments and 
tools; and for washing hands, face, and other exposed body parts. Refuse from 
decontamination wiU be properly disposed of. 

Decontamination equipment will include, as necessary: 

• Plastic buckets and pails 

• Scrub brushes 

• Alconox detergent 

• Isopropyl alcohol 

• Paper towels 

• Plastic garbage bags 

• Potable water. 
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Appendix A 

Plan Acceptance Form, Accident Report, 
Job Safety & Health Protection Notice 



PLAN ACCEPTANCE FORM 

SUMMARY OF ACTIVITIES 

ACCEPTANCE 

I have read the health and safety plan for screening site inspection field work at 
the Mobile Waste Controls site in Houston, Texas, and agree to abide by the rules 
and guidelines contained therein. 

Name Signature Date 

Name Signature Date 

Name Signature Date 

Name Signature Date 

Name Signature Date 

Name Signature Date 

Name Signature Date 
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The Occupational Safety and Health Act of 1970 
provides job safety and health protection for workers by 
promoting safe and healthful, working conditions 
throughout the Nation. Provisions' of the Act include 
the following: 

Employers Proposed Penalty 
AU employers must furnish to employees emptoymenl and a 

place of employment free from recognized hazards that are causing 
or are likely to cause death or serious harm to employees. Employers 
must comply with occupational safety and health standards Issued 
under the Act. 

Employees 

Employees must comply with all occupational safety and 
health standards, rules, regulations and orders issued under the 
Act that apply to their own actions and conduct on the Job. 

The Occupational Safety and Health Administration (OSHA) of 
the U.S. Department of Labor has the primary responslWffty for 
administering the Act. OSHA Issues occupational safety and health 
standards, and its Compliance Safety and Health OtTicefS conduct 
jot)site inspections to help ensure compliance with the AcL 

inspection 
The Act requires that a representative of the employer and 

a representative authorized by the employees be given an opportunity 
to accompany the OSHA inspector for the purpose of aiding the 
irtspection. 

Where there is no authorized employee representative. tt>e 
OSHA CompTiance Officer must consult with a reasonable number ot 
employees concerning safety and health conditions In the workplace. 

Complaint 

Employees or Iheii lepresemaiives have the rlgm to file a 
complaint wtth the nearest OSHA office requesting an inspection U 
they beOeve unsafe or unheattniul contfalons exist In their woilcplace. 
OSHA wiu withhold, on request, names of employees cxxnplaining. 

The Act provides that employees may not tie discharged or 
discriminated against In any way fdr filing safety and health 
complairxs or for otherwise exercising their rights under the Act 

Employees who believe they have been discriminated against may 
file a complaint with their nearest OSHA office within 30 days of 
the alleged discriminatory actlisn. 

Citation 
It upon inspection OSHA believes an employer has violated the 

Act. a citation alleging such violations will be issued to the employer. 
Each ciialion win specify a time period wShln which the alleged 
violation must be corrected. 

The OSHA cbailon must be prominemly displayed at or near the 
place of alleged violation for three days, or until b is corrected, 
^ichever is later, to warn employees of dangers that may exist there. 

The Act provides tor marKfatory dvil penalties against employers ol 
up to $7,000 lor each serious violation and lor optional penalties of up to 
$7,000 for each nortserious violation. Penalties ol up to $7,000 per day 
may be proposed for failure to correct violations within the proposed time 
period and for each day the violation continues beyond the prescribed 
abatement date. Also, any employer «vho willfully or repeated violates the 
Act may be assessed penalties ol up to $70,000 lor each such violation. A 
mirumum penalty of $5,000 may be imposed for each wiWul violation. A 
violation of posting requirements can bring a penalty of up to $7,000. 

There are also provisions for crimirtal penalties. Any willful violation 
resulting in the death ol any employee, upon conviction, is punishable by a 
tine of up to $250,000 (or $500,000 H the empbyer is a corporation), or by 
imprisonment for up to six months, or both. A second conviction of an 
employer doubles the possible term of imprisonment. Falsifying records! 
reports, or applications is punishable by a fine ol $10,000 or up to six 
months in jail or both. 

Voluntary Activity 

WIflle provkflng penaliles for violations, tt» Act also encourages 
efforts by labor and matwgemem, before an OSHA inspection, to reduce 
worlrptace fiazards volunfarfly and lo develop end Improve safety and 
fieallfi programs In all worfcplacas and Industries. OSHA's Voluniary 
Protection Programs recogrfize outstanding eflcMts of litis nature. 

OSHA has publistted Safety and Health Program Management 
Guidelines to assist employers In establishing or perfecting programs 
to prevent or control employee exposure to workplace hazards. There 
ere many public and private organizations tftat can provide Information 
and assistance In this effort. If requested. Also, your local OSHA office 
can provide considerabia help and advice on scxving safely and heatlh 
problems or can rater you to other sources for help such as training. 

Consultation 

Freo assistance In {dentifylng and conectlng hazards and in 
improving safety and health management is availalTle to employers, 
without ciiation or penalty, through OSHA-supported programs in each 
State. These programs are usually administered by the State Labor or 
Health department or a State university. 

Posting Instructions 

Employers In States operating OSHA approved Stale Plans should 
otttain and post the State's equivalent poster. 

Under provisions ot We 29. Code ot Federal Regulations. 
Part T903.2CaJ(J) employers must post this notice 
(or facsimile) in a conspicuous place where notices 
to employees are customarily posted. 

More Information 
Addiiional information and copies 

of me AO. specific OSHA safety and 
health standards, and other applicable 
regulations may be obtained from 
your employer or from the nearest 
OSHA Regional Office in the 
following locations: 

Atlanta. GA 
Boston. MA 
Chicago. IL 
Dallas. TX 
Denver, CO 
Kansas City. MO 
New York. NY 
Philadelphia. PA 
San Francisco. CA 
Seattie.WA 

(404) 347-3573 
(617) 565-7J64 
(312) 353-2220 
(214) 767-4731 
(303) 844-3051 
(816) 426-5861 
(212) 337-2378 
(215) 596-1201 
(415) 744-6570 
(206) 442-5930 

Lynn Martin. Secretary ol Labor 

U.S. Department of Labor 
Occupational Safety and Health Administration 

Washington. 00 
1991 (Reprinted) 
OSHA 2203 
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ANILINE ANL 

0*T kquH3 

&nh« « w*tar. 

CotoriMt lo y«( 

Avao CONTACT WITH LIQUID AND VAPOfl. KEEP PEOPLE AWAY. 
WMT cP«mc«i pfoiAcow* U0i wnn Mn-coAt»A*o orMmmg «PP«rAtut. 
Slop (Mcnofpa it poMiOto. 
St*r upmna TP tiM w«i«« apr«r >0 "knock down" vapor. 
Can tra daparvnant. 
laotaia and ramova AacnarpaO maianai 
Notrfy local haaith and poMutttn control apandaa. 

Fire 

Exposure 

Water 
Pollution 

ComOustiOla. 
POISONOUS GAS IS PRODUCED WHEN HEATED. 
Vapor may axploda it «nrtad in an andoaad araa. 
Waar cttanvcal protactrva »urt «sth •a'l'Coniamad Dr« 
Enngu«n mtn watar. dry cftam^at. foam, c carOon 
Cool aapoaad contamari wnn watar. 

CALL POP MEDICAL AID. 
UOUID 
POISONOUS tP SWAL4.0WED OR IF SKIN IS EXPOSCD. 
tmtatmg to ayaa. 
Ramova contanwiatad eiommo and anoaa 
Piuah attaciad araaa «ntn pianty ot watar. 
IF IN EYES, hold ayaada opan and fiuart with piart^ of waiar. 
IF SWALLOWED and weom <• CONSOOuS. hava wctim drinA « 

or mrik. 

Notity local rtaam ano wddMa otHcala. 
NoMy ooaratora ot naaroy watar ttahaa 

L KSPONSi TO DISCHARGE 

jng-poNOA. watar c 

ShOiM pa lamovad 

a. CNCMICAl OCSKlunONS 

COCon^MMNyCIa 
X2 PomitdK CSNSNHS 
XJ» mOnjH DaalgmBoa 8.1/1S47 
M DOTtONo^tsay 
3L5 CAS Roglauy MOL* 

2.1 G 
L2 

t lABa 

4. 06SCRVABU CKAMCrUSnCS 

1 HEALTH NAZAROS 
11 

tL2 a foSow<H9 Capoiioo; ACUTE EXPOSURE: Btua diNiotoraitvi ot cnaMa. 
d toy daiman. ooma and 

ahoOL CHROMC EXPOSURE: Loaa ot appatito. loaa of wmgn. tsmdtam. « 

1 ot ED 
CONTACT: mi 

a «e traati air and cai a pttyNciMi ai onoa. SKIN. EYE 
aty fli^ati akin or ayaa wtfi ptanty ot mrntrn lor at laaat ts ma d ey^wa ia 

praaam. tfwwar w«i aoap and warm watar. win aoaeiai attanuon to acalp and finsamada. 

14 TTVwatMW 
15 Short Tan 
IS TortcNyliyl 

Umtf Valiia: 2 pom 
a Itthamaai Umtne 50 ppm tor 30 mn.; 5 ppm for S ta. 

t 3; LOM W SO to 500 mQ/kg 
17 Uta ToatcMv: Nona racogwd 
IS Vapor (OM) irrttaM Charaetartafle« vapor* eauaa a atigrd amarOno of dia ayaa or raapastorv 

syaiam a praaant in ragn oonearwatona. Ttw attaet ia tamporary. 
IS LiquM or SolM imcwd Owwctertedea; H aortad on c 

•ngofdtaakin. 
110 Odor Thrartiotd. 0.5 p» 
111 lOlif ValMa: too ppm 

1 riK HAZARDS 
11 Ftaati Paine ISS'F DC.. ISS'F C.C. 
13 ffaiiMiirtai Uwha In Air 
IJ Flra Erttngalahlng A«arrta; Warar. foam, 

dry chamical. or carOon dcnda 
14 Flra ErttngiatNiio Apanta Nof la ba 

Uaatfe Net partinanl 
flpartal Ifaiwda of Cm 

IS Oahartar fct Flra; Not pai'tirwot 
i^arotkva: l4ie*F 
laxar^ Not partinanl 

4.S Burrdng Rata: 3.0 mm/min. 
IfO Adiabeec Flema Temperwtu 

111 

113 

; Air to Fwai Rado: 
Oau rot avariaoia 

1«na Tan^aratim: 

7. CHEMICAL KACTTVm 

7.1 Raacthrtiy WWi Watar No raacoon 
7.3 RaoctMty wtth Corrwnon kUtartafa: No 

7J gUOty Ourtno Trortaport StabN 
7.4 NOMCrWIiWig Aoanta tor Adda and 

7J$ frMbttaroF 
I 

7.7 Mol 
ProduciX 0*ta r«i avaiiabit 

L WATER POLUmOH 
11 Aguaoe Tdrtcttr 
1020 ppm/1 hr/otf«sh/l 
to ppm/M tv/aoanodaai 
13 watartowl Totdcfty 
13 Bieieedert Oavgen 

a/7l«/fmati« 

KBOOX 

14 
iSO«. Sdaya 

>od Chain Conei 

1 SNtpptM mrofiiunoM 
11 «ndaa Of Piaur CormwWrt; SOJ« 

10. HAZARD ASSESSMENT CODE 
(SM Hazard Aaaaawrwnt Handbook) 

A-P-0•T^^X-Y 

IL HAZARD OASSiriCATIOHS 

11.1 Coda of FadarW RagulaOena: 
PtMoae 

11.3 MAS Hacard Radrtg for Btdh Watar 
Trwtapertaoon: 

Catagorv Rattng 
Faa 1 
Haaitn 

Vapor trntani 1 
Uyud or Sokd Mitant I 
Pobons 3 

Human ToxiOiiy 2 
Aguaac Toncdy 3 
Aaathatic Ettact 2 

Raactrwty 
Orrm Otamicals < 
Watar 3 
Salt Raocoon 0 

11J NFPA Haxard Oasameattorc 
Catagenr naaamritmn 

Hawm Hicard (Biua) 3 
FlammaOility (Rod) 2 

f (VaOow) 0 

a 
12.1 

112 
112 

IIS 

lift 

lift 

laJ 

lis 

I2ft 

II to 

till 

1112 

1112 

1114 
111ft 
Ills 
113S 
112S 
liar 

PHYSICAL ANO CHEMICAL PROPERTIES 

4* at 1S*C and 1 OOK 

3S16*P - 164.rC - 457.4-K 

21*F - ft.l*C - 2Q7.rK 
CrtOcaiTimpwatiaa; 

708.1 *F - 425.S*C - 69e.e*K 

779 part • 514 adn w 5.31 AfN/m* 
Spacffle Qrartir 

1.022 «1 20*C (liquid) 

415 dynoa/cm . .0455 N/m at 20X 
tar hitarfactaf Tanatorc 

5ft dyrtaa/on - OftOSS N/m «i ZTC 
Vapor (OM»8pao 

Rado of SpacMie Haata of V^er (QaaX 
1.1 

Latant Haal of V^orwatlerc 
iMBbt/rt w ii0crt/Q • 
4.61 X 10* J/kQ 

mm of Cdmbwden: .14.000 6&r/rt 
- ft320 cal/g - >3413 X iO* J/kg 

Heal of Oeeonveemoie Noi pertnem 
Haal of Sofuttore Not partmam 

UiiduiiM Valua: Data not avairtbia 
Ratd War Praaaim; 0.02 part 

NOTES 
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B«fUOI 
Boruo'e 

FIMS on Ml#' FUi I. vroairfie vapor « prooucod. rraoanc 

. noee ooopie • 

Stmt on ^n*on BOtxce* and Ctf tre oao«tmont 
Stoo ttscnar^e a potaaM 
Slav upwme and use waior orar lo "uioca eown" vapor 

Fire 

Exposure 

Water 
Pollution 

FLAMMASLE 
Fiacitoaca along vapor oa^ may ocaa. 

... 1 av en a--
Moar goggm and aan-coruaawd oroattvng apoari 
Eatngiaan VHOI dry CAonvcal. (Oam. or carbon ' 
Water may be weoecbve on ire 
Cool 

CAU FOn MCOICAL AID 

VAPCW 
imueng to eyos. note and iTvoai. 
It tfwaied. vro cwoe neeoacbc. drttoin braatrwtg. or loas ei c 

Move 10 trosn ea 

It oroattHtg « ttMoFL 9ve 

UOUTO 
trroatng to akn and oyet 
HarfrtJii I 

FMsn _ 
IF IN EYES. ncM eyMa 
IF SWALLOWED and 

or mak 

ooen and iiusn v«m pwnty o( vratet 
am a CONSCIOUS, nave vctvn «ve v 

HARMFUL TO AOUATiC LIFE IN VERY LOW CONCENTRATIONS. 
May be oanoaroMS d a emery wt 

RCSPOttSC TO OlSCHABtf 

3. CHCMICAL DEStENATIONS 

I CompotiWHiy CIsaa; Aronwbc 
Hydrocarbon 

Formula: CsH. 
3J IMO/UN Dealgne 
3.4 DOTtDNojIlta 
3.5 CAS Registry NOJ 71-^3-2 

2. lABCi 
M CawgoryiFi 
Z2 Ctaaa; 3 

4. OBSCRVABU CHARACTUISTICS 

4.1 Physical State (as eNpped^ Liquid 
4J Color Colorless 
4.3 Odor. Aromatic: rather piaasam aromatK 

^ -«II i.. .1 I f. ^^TVoriM V I sv 

nydrocart>onMnsoiui>ie 
t>rdrocafbon.«soM)i« 

S. HEALTH HAZARDS 

c Mywocarbon vapor carmter. suppsed av or a noae mesk: 
rubber or pisstc gloves; chemcai goggles or lace spiasn shretd: 
apron such as neoprene. 

crtatdn. pauor. fouovrad by tkrsMtg. vmakn 

5.4 
6.5 
6:6 
6,7 
6.6 

headacna. breatMassnesa. chas consvct«n. Coma artd possoia oaatn. 
Trestmam ol Eapoaure: SKIN: tiusn with vratar louo-ad by soap and water; remove 

comarrwvateo doming and wash tkm. EYES flush with plenty oi water imtk imubon subsrdes. 
INHALATION: remove from oKposwe vmaoiaieiy. Call a physoan. (F breathing « negutar or 
stopped. Stan resuscitat«n. admnetar oxygen. 

Threshold Undt Vaiwr. 10 ppm 
Short Term Inhalation Umfta: 76 ppm tpr 30 twt. 
Toxtcfty by tngaetton: Grade 3; L0»« - 60lo 600 mg/kg 
Lete Tealcfty: Leukenva 
Vapor (Qea) tmtant Cha sea: tl present «t high concentraborts. vapors may cam 

of eyes or respiraiory system. The efiect s temporary, 
liquidSong brttant Cliarai fitsim. Mevnyn haiarC H spiled on doovng and allowed lo 

6.10 
6.11 

Odor ThreefwM: 4.66 pp 
tDLM Value: 2.000 ppm 

6. riRt HAZARDS 
6.1 Flaeh Point; 12*F C C 
6.2 Flammable Umlu in AIT l.3%-7.9V 
6J Fa# emngutahlng Agents: Dry chemeal. 

loem. or carbon dOx«e 
6.4 Fire Extmguismng Agema Not to be 

Used: Water may be •taftectnra 
6.6 Special Maiwds of Combustion 

Products: Not perbnoni 
6.6 Baruvter m Fire: Vapor is neavwr than av 

and may savel cortasiaraoie datance to a 
souce of ffvton and fiasn back 

6.7 lyVbon Tamperettire; I097'f 
6J Elactrtcal Haiard: Class i. Group 0 
6.9 Burning Rata; 6.0 mm/mn 
6.10 Adiabatle Ftama Tamparsture: 

Data not avasaoie 
6.11 Stolehlometne Air to Fuel Ratio: 

6.12 
Data not avai 

:|Mne Tampon i: Data npt avaesbie 

7. CHEMICAL RCAarVITY 

7.1 Raacbvtty With Water No reaeuon 
7.2 Rooeovityv 

reacson 
7J StaWMy During Tranaport: Stable 
7.4 HeutrMtdng Agents tor Adds and 

Causbes: Not pertnent 
74 Potymertsatierc Not persnont 
74 mhibftor of Poiymertiatlon: 

Predueik Dau not avasabie 
74 Reactivity Group: 32 

S. WAHR POUDTION 

6.1 Aquatic Tosiefty; 
6 ppm/6 nrrmm 

20 ppm/24 nr/sunMh/TL./iap wstar 
•4 Watartowt Tosidtr Dau not avaiabte 
•J Biological Oiygan Oomand (800): 

1.2 ib/B). 10 days 
6.4 Food Chain Coneemraoon Potentid: 

Nona 

9. SHIPPING INFORMATION 

9.1 (trades of Purity: 
indusi'dl Dixe 99 
Tncpnerw-lroe 99 % 
Nitrsion 99-* 
industrial 90* 65-* 
Reaoeni 99 - * 

94 Sterags Tampersturs: Open 
94 Inert Atmoaphere; No reoiwement 
9.4 Venting; Piessise-vacuum 

to HAZARD ASSESSMEta CODE 
(See Maaard Aaeeaament Handbook) 

11. HAZARD UASSIFIUTIONS 

it.t Cdda of Fodoral Rogulattena: 
Flammable kquc 

114 NAS Hazard Rating tor Btdk Water 
Traneportation: 

Category Retmg 
Fxe 3 
Health 

vapor imtant t 
Ldud or Sokd irmani ... i 

water Pokitcn 
Human loucity 3 
Aquatc Toicify t 
Aesthete Etteci 3 

Reactivity 
Other Chemcals 2 
water 1 
Self RaactAn 0 

114 NFPA Haiard CMaaltlcetion: 
Cstagory Ctasslhcation 

Hearth Hazard (Biuel 2 
FiammatMty (Red) 3 
Reactivity (VeUow) 0 

: 78.11 
BoWng Pomt at i atm: 

I76'F - 80.1'C - 3S3.3*K 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Physical State at t6'C and 1 atnc 

124 
124 

12.4 

12.6 

124 

12.7 

124 

12.9 

12.10 
12.11 

12.13 

12.14 
12.15 
12.16 
1246 
12.26 
1247 

42.0*F . 5.5*C - 27e.rK 
Crttlcaf Temperature: 

SS2.0*F . 2B6.0X ^ 662. l*K 
Crttleai Preastirr. 

710 psM « 48.3 atm - 4.89 MNrm* 
SpecHic Gravtly; 

0.879 at 20*0 (boMd) 
UquM Surface Tanaio«t 

28.9 dyrws/cm « 0.0289 N/m at 20*0 
Liquid Water mtertacial TenalorL 

35.0 dynes/cm - 0.03S N/m at 20'C 
Vapor ((Us) Specttlc Gravtty: 2.7 
Ratio of Specific HeaU of Vapor (Gas): 

1 061 
Latent Hast of Vaportxatlon: 

169 Btu/tt) - 94.1 cai/g e 
3.94 X 10» J/kg 

Hsat of ComtMistion: ~ 17.460 Biu/lb 
V ^9698 cai/g . .406.0 X J/kg 

Heal of DacomposJtlon: Noi penrwnt 
Heat of Soiuiton: Not pertnem 
Heat of Pofymerlzation: Noi penvieni 
Heat of Fusion: 30 46 cal/g 
Limiting Value: Data not svaMbte 
Reld Vapor Presaure: 3 22 psta 

NOTES 
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CHLOROBENZENE CRB 

e<wn« cno^ 
MCB n Ft* 

Svwi. Siniono ooot 

AvCMO contact witn aoiaa and wapo>. ftaap paoote a«ay. 
Stop discftarge (t pottttie. 
Cafl ta* oooanmoni 
Slay («wmo ane use water apray to "tmocs down" «apo 
tsoiaie and femo>re ttscnafQed matenat 
Notity local heatm and poMon corwoi age noes 

Fire 

Exposure 

Water 
Pollution 

FLMDUASLE 
Fl 

iwear 

atonp vapor Mi nwy eooa. 
r ««lo0* it «tMd in an enc _.. 
jMs and aeH-contaeied tseairwig an 
won dry otemcai. loam, or cartion 

CALL FOR MEDICAL AID. 

VAPOR 
It MiMed. •« CHM eeu^tino or < 

Move to iresn v. 
It ereatrvng has Mopped, ove arttniei respirason. 
H braatnmg d diffcUL ipve eepfgm. 

Fiuin 
IF tN EYES, hold 
IF SWALLOWED 

or ffMA 

MARWmTOJgWTIC UFE WVP^LOW CONCEMTOATIONS. 

y oparaiors oi neeipy watar eukea. 

1. RCSPORU TO OtSCMMGE 

SnoMd be ramoved 

y CHEMICAL DtSIMATIONS 

a.1 QOCPmpadW 

aj FermulK C«H«Ci 
SJ MtO/UW OealgrMdori 33/ii: 
a.4 ooTiOMojitaa 
a.5 CAS RepMtry Mo.: 106-90-7 

2. LABa 
t.i CM 
U CM 

4. OBSERVABLE CHAMCTEinSTTCS 

A2 Color Colorteas 
O Oder Mid amM* odor. aweeL almond- lAa: 

S.1 CQIA 

& HEALTH HAZARDS 
t Orpanic vapor-oead gas respirator witar* approprtaia; neoprene 

or virryi gloves; cMorttcai soloty apaciartes. plus tao* sfiald etwra approprtaia; rubber footwear; 
apron or imperviou* ddthino lor aplasrt proiactien; hard hat 

SJ Symptom* rpOowIng Capuasea: ftntating to siun. eyas and najoous membranes. Repeeted 
exposure ot shin mey co s due to detattrg action. Chronic inhalabon ol vapors or 
mdi may roa^it in damags to Mnga. Wer. and ludneyi. Acute vapor aipostraa can causa 
aymptoma ranging Irom coughing to banaiant aniathaaia and oantrat nanrous ayatam 

U 
M 
6.7 

rreatment of fipnaiae; Gel madcal attention lor a« eye eMnatf es and any serious 
over-expoeiees. Treat M aympiems. INHALATION: remove to dean er. administer oxygen as 
fwaded. INGESTION: dAA* by drMur^ watar. « vomMr^ eoctn. admstsr mora watar. 
AdnwMw sdM* Miabva. EYES: Mrsh thorougWy w«Bt watar. SKM: rartwe ooniarweiad 
dothino. wash a^oaad araa wtih aoap and waiar. 

UHM Vdtia: 7S ppm 
1 Tarm MMMIMI Uodta: Data 

Tealdiy by ingaalloM. GrM* 2; LDM • OS to S g/feg (rsL rtfbiO 
Lata TdJddty: Data not • ildiii 

6J V^or <Qaa) trdtartl CharwetarMdee Vapor* are rMuiMeiino to M eyet and throeL 
6.9 Uquld or SeW imtMil Oi n iMZMd. If apOad on dothing and aiowed to 

B and reddening of th* akin. 
6.10 Oder ThreaNold 0.21 ppm 
6.11 OLM VaAw; 2.A00 ppm 

( riRE HAZARDS 
6.1 Flaah PoM 64*F C.C.: 9rF O.C 
6.2 FMmmabtaUmltaIn Air 1.3%-7.1%> 
6J Fire ErtngulsMng Aoenta: Carbon doxids. 

dry chemKal. loam or watar iprsy 
6.4 nre EadnpuMMng Agsnts Not to b* 

ilaa 
6J SpecMl Hsxards Of Co 

Prpdueta: Burning in opan flams can 
form toxic phoagsns and hyMogan 
deerid* gases. 

cone 
r In Flra: Heavy vapor can trevat a 
larabi* distane* to a sotaea of 

6.7 
eA Ele< 

r: 1t64*F 

6.9 Burning Rate: last) 4.6 mm/min 
6.10 AdMaOe name Tamparatura: 

Oats not 4 

7. CHEMICAL REACnVHY 

7 J Raaethrtiy wUh Ce 

7J StabMfy Dwtng Transport Stabia 
7.4 MsiMialilng Agants for Adds and 

7.6 Pofy 
7J 

7.7 

7.6 

Product): Data not avaiabia 
aactMty Group: 96 

t WATIR FOLLUnON 

6.1 Aquatic Tosldty: 
20 ppm/9e hr/bluagiBnL«/lr*sh wa« 

6^ Wstarlowl Toxidly: Data not ai aMdiH 
6J Oloiogieii Oxygan Damand fOOOt 

0 J K>/M. 5 day* 
6.4 Food Chad Ceooantratloo Potandd: 

Data not svaiabi* 

9. SHIPPING INFORMATION 

9.1 Ormlea of Purttr 99.5%; technical 
6.2 Storage Temparabi 

6.4 Venting Pressure-vacuum 

10. HAZARD ASSESSMENT CODE 
(SM Haxard Aeaeaamanl Handbooh 

A-T.X 

11. HAZARD ClASSIFICATIONS 

it.t Ceds of Fadsrai Ragulstlena: 
FiammatX* Iwd 

11J MAS Haiard Rstdg for BUM Water 
Trmportstton; 

Catagerr 
Fire 3 
Health 

Vapor frntant 0 
LiQuid or Sohd Imtant 1 
Poeons 2 

watar PoAilKin 
Humen Toxioay 1 
Aouabc Toxioay 3 
Aaimafic Eflact ? 

Other Chemicals i 
Watar 0 
SaRRaaetxd 0 

11J MFPA Hanrd Cdaafflcatiorc 
Catagery naaaWraMm 

Haarni Hazard (Bde) 2 
FtammadMy (Rad) 3 
Raadwny (taiow) 0 

12. 

12.1 

1^4 

12.6 

12A 

12.7 

12.6 

12.6 

12.10 

12.11 

12.12 

PHYSICAL AND CHEMICAL PROPERTIES 

Phydral Btata at 16X and 1 atnc 
tiiywi 

r Wal^ 112.96 
tat 1 Btm: 

270T • 132X - 405-K 

e7rF . j$9X - esrh 

656 paia • 44.6 atm • 4.S2 
padfleQraMiy: 

1.11 at 20*C (liQdd) 
UqiM StPtaee Tenadrc 

33 dynaa/cm . 0.033 Hfm at 2S'C 
Uquld Watar dtailaelal Tansdn: 

37.41 dyn**/cm « 0.03741 N/m at 
20-C 

Vapor (Qaa) Bpadfie Orovftr 

I of Vapor <0a*): Ratio of Spodfic 1 
1.094 

tatent Heat of VM 
139 Btu/K> - 79 cai/g -
3.140 X 10* J/hg 

12.13 Heat of Cembustton: (est) 12,000 Btu7K> 
• 6700 eai/g - 260 X 10» J/hg 

12.14 Heat of DaoompoaMerc Not pertinani 
12.16 Heat of BoMlerc Not paninent 
1216 Heat of Pefymartntlorc Not partinani 
12.29 Heal of Fualon: 20.40 cai/g 
12.26 UmMng Vdua: Data not avatetM 
12J7 Rdd Vapcr Pressure; 0.9 paia 

6.11 
6.12 

E. FIRE HAZARDS (Cerrtiiwad) 

t Air to FusI Ratle: Data not anaiiads 
rature; Data not available 
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o-CHLORONITROBENZENE CNO 

AVCXO CONTACT WTTH SOLID AND OUST. KMP 

aisr 

Fire 

Exposure 

Water 
Pollution 

POCONOUS OASES ARE PROOUCEO M FIRE. •«< 
«M» ROM AM MMoraaM V 
eAngWi «a> wmm. tavn. cttbon dinid* or «>y dwncN. 

CAU FOn MEOCAL AO. 

OUST 
mnng l» dyvi. r 
Hi-

H IS—tnr< • tfAcUL g— oin^-

SMBOHIOUS r SWAIXOWCD OR SKM n EXROSCD. 
n— wmmnmud oWMng tnd thoas. 
Fbtfi mm wim pianty m water. 
IF IN EYES. MO MM» op— and fbin wim plenty ei wa 
IF SWAUOiVED er« «cPm « CONSOOUS. Have wcom tfvtii water or nap 

ID eoueee at* m lagri eon 
e a enter* wi- ^ 

1. KSfONSt TO OSOUMSt 

Snotdd be removed. 
Chemical end pnyaieel e 

X CKCttfCAL OCSICMTIONS 

1.1 Co ConvetMry Qe—: Not tatad 
U Fonmda: CSHROMO. 
U MOAIN Oa^gMberte.l/ISre 
1.4 OOTID No.- 1576 
XS CAS Regtetry MOJ Data rvteveMM* 

2. lABa 
a.1 Ci 
u 

4. OftSUVASU CHAMCTtlttSncS 

Mee eNppedk Send 
O Coieft Veflow cryataU 
4J Obor Arwmac 

S. HEALTH HAZARDS 

Rareerwl RreiecCva egtdpmewt Riibber guvee. aad-c 
clothing, end uletjr ehoe*. 

U Sywytoriw Foitowing Ci^eeurw: INHALATION: Heede arwmia. mnction d no-
end trv—u cyenoae. eneaew reepnaorv eonvusiont. end come. EYES: amsticrt. SKIN: 
intiation. INGESTION: Fon— methemoglobin gMng it— to cyanoais end b»ood Cheng—. 

6J 1 ol Eapeeurw. Gel a phyecian. INHALATION; Remewa from eqioedra. H iitfUied g 
re^atwn. EYES: Wesh with water lor el least IS mnAM. Gel medica] Nd. S«UN: 

Weeh wiih eoap end n—wtg water. INGESTION: Grve emetic, geamc tavaga. Get metfcef i 
6.4 TlaeeiwHI Umit Velur t mg/m* 
&5 Short Term tn—letlBn LPidta; 2 mg/m* 
&e Touchy by lug—dew. Gr—e 3: LD*e - 50 to SOO mg/hg. 
6.7 Late Tocleftr *'«gw to—, enan—. —hne*i end rtiebillly. 
6J V^er <0—) aitimil CherwtBrtottea; Data not avatebto 
6.9 Liq—d or Seed brhaiil Ct—ecleNatko Data not avaaabto 
6.10 Odor Thrw—ett Date nc 
6.11 OMJI yaAm: 1.000 ppm 

i raEHAZASOS 

7J 
1A 

7. CHQitCAL BEACnVTTY 

•r No 

Ci—Brii Not perbnew 
FullieNUjlMiii Data 

f Fotyn 

Dan not t 

t WATtt POLLUTION 
1.1 

9&MM TU FMUi. too to 1000 pprr 
SJ WsliiliiBl Tosddtr Data not eveHede 

l(BOO^ 

9. SHlPftNS INFORMATION 

•.I OradM of Fiatfr Dau not aveiiebto 
OA Storega Temperetve: Cool 
M Inert Abneepfwe; Dele not aveilebie 
OA Venttn» Date net avwiabia 

10. HAZARD ASSESSMENT CODE 

11. HAZARD CUSSIflCATIONS 

11.1 Code Of fadaral Ragutottui— 
Poiaorve 

11.3 MAS Haned Rattig tar Bidk tMiar 
Tranapertatlen: Not liaiad 

11J MFRA Maiaritniiilfiraiiiifi 
Category CtaiUtaieuu 

HeeRh Haivd (Stoe) 3 
Fiemmepady (Red) 1 
neecthtry (Yeiow) i 

12. PHYSICAL AND CHEMICAL PROPCRTIES 

B at isx I 

1U 
t2J 

12.6 
12A 
12.7 

12.10 
12.11 

BoMig Petal el i aim: 
474S*F - a4«X - 510.rK 

90.5*F . 12.5*0 - lea.rK 
Temperature: Data net avtaebie 

Crtttcal Preeaure: Data net aveHebte 
Spachlc Oravttr. 

iseeatsrc 
Uqutd Sialaee Tenetarc 

43.63 dynea/cm 0.04363 N/m el 
35X 

Uquld Water tatertecfel Tarmlen: 
Data net ava4abie 

V^or (Q—) Specific Ckmrttr S.4 
Rabe of Specme Heate of Vapor (O—^ 

Data noi availBbto 
12.12 Latent Heat of VaporUabori. 

Deta not availebia 
12.13 Heat Of Cernbuaboh: Deta not avwiabie 
12.14 H—t of Oecompoohlorc Oeu not eveiiet— 
12.16 Heta 01 Soiubon: Oeu not avadet-
12. ia H—t of ppfymeruattart Deu not eveiUbie 
12J6 H—t of Fusion: OeU not aveiUble 
12je Untatag VUua: Deu rvt eveiiebta 
12^ Raw Vapor Pr—eure: Oau rwi available 

± 
6.10 
Alt 

S. riRf HAZARDS (Cootimud) 

jn: Deu not available 
e Mr to F—f Rabe: Oau njf gmkatHe 

A12 Ftonw Tamperetur*; Deu not availabie 
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p-DICHLOROBENZENE DBP 

Avoid contact W0t «oU. 
Cid fire depanment 

Fire 

Expo«ur« 

Water 
PoHution 

POISOMOUS GASES ARE PRODUCED M FIRE. 

SS"""—' 
Cocfi 

CAU FOR MEDCAt. AiO. 

•OUD 

Fkao sftaciad an 
IF IN EYES, hou 
tF SWALLOWED and 

or rnfiL 

plwfiy Of wolai. 
op«n and fl«h w<th ptarty at «•! 
tin ia CONSCIOUS. riM MCtio d 

HARMFUL TO AQUAHC UFE M VERY LOR CONCOmUTCNS. 
FotMngeahomR*. 
May bo draMua • K a 

Mobly tocal twMbt wd wildHo otAdalL 
^jgJi^gafWOj^Bnjoag^ 

TO 

Shoeddbafomawed 

1. CNOIICM. OCSIGMnon 

CbCaMaOt 
cAO/rStt 

:i9a3 
nr Hod ios4e-7 

1 
LI Ob 

1 OeSdVMU CKMMCTEBSncS 

4.1 
4S 

1 HCALTNIMZMtt 
B Fidilaea oMb OMd I 

n and bO«v to lav and MOMVL EYE OONTACT: poto and odd 
K dMALATOt • «iy • aRactt da iloMowa 

LEYEftMlaMlpMpot 
randgMfi L SION AND MQESnOK fib mam My. 

TadBie»r» 
arm 

niMKSOppmlvaOndrt 
BQradaLU>M «• OSloSo/feo 

L7 LMToMMrOMa 

«ndbM>4 
B vapom emmo 
1 TboaNae 

iMOppm 
1.000 ppm 

B and ibddamno ol dia iMti 

1 raSIUZMDS 
e 165-F aC; tSOTF CC 

• MAb: 

MEM 

MEM 

MioWm. mdmgw tfoondo. end 

r MMc MM p«M« 

7. CNCHICAL KMTWnV 

rj 

7A 

TJ M 
74 bdi 

e Wpenhem 

1 wnarouimoi 

SOdpmr/fatb 
6eomo/i/48A 
•OMF 
*M»4 

t4 
M 

111 lUZMD ASSQSm COOC 

a MZMO CUSUnCATIOHS 

n.1 

m 

114 
rbiiMtMiij 

«» 2 
•yMo 2 
(Vadoiid 0 

a 
ILt MbbltrOaiidlabK 

MibO 14741 
MMlaOm 

94&8T • 1744X • 44741C 

ISOT - SrC • STK 

l4fiBal20nC(aaA4 

ILIl IMbdl 
Neipi 

ILO IMbblH 
I 

ILO HdMof 
1S.14 laaoldl 
tt.1S NaMod 

a 2947 001/0 

1 ngaw»(C H tj 

C11 
Lit 
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H*nhfU 
NilunJ|*> 

Liquid floau tnd boils On water. FUmmabk visibk vapor cloud is 
produced. 

Slop <fisduf«c if peuUe. Keep people away. 
Shut off ifnitioa touraa and csO fin dcpanment. 
Stay upwind and UK watci spny lo "knock down" v 
Evacuate area in one of bise dbdsarpc. 
Avoid contact with liquid aisd vapoe. 
Notify local bealtb and poOwtioo control tgnaa. 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE. 
Flashback alortg vapor (rail may occur. 
May eaplode if ignited in an endoaed area. 

Slop discharue if 
Cool eapoaed cor 
let file bum. 

:t men effecting shutoff wilh walev. 

CALL FOR MEDICAL AID. 

VAPOR 
Not irritating to eyes, nose or throat, 
ir inhaled, will cause ditziness. difncull breathing, and 

loss of consciousnes. 

Move to fresh air. 
If breathing hs slopped, give artifidal respiration. 
11 breathing is difficult, give oaygm. 

LIQUID 
Will cause frostbite. 

Push affected arens wilh pbniy of water. 
DO NOT RUB AFFECTED AREAS. 

Not harmful to aquatic life. 

1. RESPONSE TO DISCHARGE 
<SM Anpontv Mvineai H.neooo*.CO 

l>sue warning high nammabiliiy 

RcMtici acccNN 

Evacuate area 

3.T 

3.2 

3.3 

3.4 

3. CHEMICAL DESIGNATIONS 
Synonyms: Mar\hga> 

CoMt Guard Compatibility Claaalflcatton: 

Parafnn 

Chamleal Formula: CH« 

IMCO/Unitad Nationa Numerical 

Daalgnallen: 2.0/1971 

2. LABEL 

Red 

4. OBSERVABLE CHARACTERISTICS 
4. f Phyticaf State (aa ahlpped): (.iqucficd 

gj> 

4.2 Color: Colurlos 

4.3 Odor Mild.swccl 

5. HEALTH HAZARDS 
• Equipment: ScU-Ct>niuincd hrcjihinp jppjtaiu fur high cunceniralionv: 

5.3 

5.4 

5.5 

5.6 

5.7 

5.6 

5.9 

proicciivccloihtng if exposed lu liquid. 

Symptoms Following Expoeure: High corwcniiations m;jv cau<< asphyxiation. Nusystcmic 

cffccts. even at cunccniraiion in air. 

Treetmont for Exposure: Remove to frcvh air. Support rcNpiraiiun. 

Toxicity by Inhalation (Threahold Limit Valuo|: Not patincnt (iiKthane is an ispliyxiant. and 

limiting factor b available oxygen) 

ShOf1>Term Inhalation LImita: Data nut avallahic 

Toxicity by Ingealion: Not pertinent 

Late Toxicity: Nunc 

Vapor (Gaa) Irritant Charactarlalica: Vapors arc nonirritaiing to the eyes and throat. 

Liquid or Solid Irritant Characleriatlcs: No appreciable hazard. Practically harmless to the >kin. 

because it evapufates quickly, but may cause some liosibilc. 

5.10 Odor Threahold: 200 ppm 

6. FIRE HAZARDS 
6.1 Peah Point: Klammable yjs 

6.2 Rammable LImHs In Air; 5.0'1- I5.irt 

6.3 FlreEitlngulahirvg Agenia: Stop Mow of 

gas 

6.4 Fire Extlnguiahlng Agents Not to be Used: 

Water 

6.5 Special Haaardaot Combustion Products: 

None 

-r In Fire: Noi pcrtineni 

Ignition Temperature: 1004^1 

Electrical Hazard: Class 1. (iroup I) 

Burning Rate: I2.lmrtt/min. 

7. CHEMICAL REACTIVITY 
7.1 Reactivity with Water: No reaction 

7.2 Reactivity with Common Materials: 

No reaction 

7.3 Siabiiity During Tranaport: Si;ihlc 

7.4 Newlralliing Agenia lor Adda and 

Caustics: Not peinneni 

7.5 Polymerization: Not periineni 

7.6 Inhibitor of Polymerization: Not pertinciti 

8. WATER POLLUTION 
6.1 Aquatic Toiiclty: None 

8.2 Waterlowl Toxicity: None 

6.3 Biological Oxygen Demand (BOD): Nunc 

6.4 Food Chain Concentration Potential: 

Norte 

9. SEUCIED MANUFACTURERS 
Air Products and Chemicals. Inc. 

Allentoixn. Pa. IKi05 

Phillips Petroleum Co. 

Harilesvillc.Okla. 74(VlJ 

Union Carbide Corp, 

l.inde Division 

270 Park Ave. 

.Nt» Vofk. N. V 10017 

10.2 

10.3 

10.4 

10. SHIPPING INFORMATION 
Gradea or Purity: Rcscaich grade: 

pure grade 

StorageTomperaluro: -260*'F 

Inort Atmoaphere: No requirement 

Venting: Safety relief 

U. HAZARD ASSESSMENT CODE 
iSvvHXAKO <kttvt»m««iM*neoeov CG«46'3I 

AB-C-DIIK-C; 

Rating 

12. HAZARD CLASSIFICATIONS 
Code of Federal Regulations: 

Flammable compressed gas 

HAS Hazard Rating for Bulk Water 

.Transportation: 

Category 

Fire , , 4 

Hcatih 

V'apsir Irntani O 

Liquid or Solid Irritant I) 

Pois.ms 0 

Water I'uHoiion 

llutTian 1 iiMCity (I 

Aqgjtie Tiivieilv . . 0 

Avstheiie l.lleei ... O 

Keaeiivity 

Other Cheinieals . n 

Water 0 

Sell-Keaeii.in 0 

NFPA Hazard Clasaificaliens: Sot listed 

13. PHYSICAL AND CHEMICAL PROPERTIES 
13.1 Phyakal State at 1S"C and 1 aim: Cias 

Molecular Weight: ib (H 

Boiling Point at 1 aim: 

-2>H I'K - -U.I,5*C » lM,7®k 

Freezing Point: 

Critical Temperature: 

-Mh .s'F • -Ri:.5'C - l«fu,7'K 

Critical Preasure: 

bhK p>ia - 4.'i.44 ami • 4.N) MN/nv' 

Specific Gravity: 0.422 at - 160'(, (liquid) 

Liquid Surface Tension: 

I4i/j,nes/em - 0 014 .V/riiat -IM'C 

Liquid*Water Inierfacial Tension: (est. i 

fiOdvncs/cm » ()0,M»N/m at -Ihl'C 

13.10 Vapor (Gas) Specific Crsvlty: 

O..C< Ml 

13.11 Ratio of Specific Heats of Vapor (Gaa): 

l.30(. 

13.12 Latent Heal of Vaporization: 219.4 Biu/lb 

> I2l.9ea1;i! " X lO* J/kg 

13.13 Heat of Combustion: •2I..>I7 Biu/lh 

" -ll.934ejl./j: - -M)0.2x llTJ/ku 

13.14 Heat of Oecompoalllon: Not pertinent 

13.15 Heal of Solution: Not pertinent 

13.16 HeatotPolymorizallon: Not pertinent 

13.2 

13.3 

13.4 

13.5 

13.6 

13.7 

13.8 

13.9 

NOTES 

REVISED 1978 
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2-NITROPROPANE NPP 

Mftllruiyoaai 

May float or aink ai watar. 

SiM oft igraaon aotfoaa. Cafl Ma oapanmawt. 
A*od contact mim aoud and vapor. Map paoptt avray. 
Step doctwoe a poaafeia. 
St^ upMid. Uaa waiar apray to "knock 00«m" vapor. 
taoiata and rameva aatfwrpad matanai. 
Noety local naaitn and peMAon control apanciaa. 

Flf« 

Exposure 

Water 
Pollution 

FMalttack Mono vapor Ml may ooour. 
Vapor may aiploOa If ignaad In an andoaad 
Eatnpuon <Hih dnr cnarrvcaia. toam or 
Waiar may tw atanacova on tea. 
Cool mvooofl cuntamafa wth watar. 

CALl FOR MEDICAL AID. 

VAPOR 
inrtaMM to ayaa. r 
hWWdemcaua . _ 
n mayaa. hew eyekda open and flush *m pMmy d v 
If oraagwip riaa atoppad. grva artfla 
It BraaMyj a dWicun. giva ovypan. 

lM»aa.end 
a ctotrvng and anoas. 

Fbsn afiactad araas avm pianty of watar. 
IF m EYES, hold ayakds cpan and flush wflh pianty el watar. 
IF SWALLOWED arm vtcbm is CONSCIOUS. Iwva vieam drmk 

waar or milk and hava vietm mouca vommno. 
IF SWALLOWED and veum a UNCONSOOUS OR HAVING 

CONVULSIONS, do nothing ascapt kaap vcam warm. 

Efiaet of tow mmarmatkiiu e 
FotAne to Bhorakna. 
May 6a dngwM tf 0 araara mator inttiia 

Notiiy local haaim and wiuiifa ottioiais. 
Notity epaiators ei naardy watar intakat. 

Is nSPONSC TO OtSOUME 

1 CHEMICAL DCStOMTKmS 

a.1 00 CtoiMflbflty CM 
U PowaMe CH>CH(NOs)CH. 
U fO/UW DaMymtlnii Not M 
X4 DOTtDNoj2606 
U CAS Ragltory Noj 7»^6 

t LABU 
t.1 
13 

4. OBSCRVABU CHARACTERtSnCS 

4.1 toiyaieto Stata (aa Mflppadk UMd 
O Color Cotortaaa 
O Oder. Mid. Mty 

1 HEALTH HAZARDS 

a EMmkiwnl. Safl<wntmnad braaffwm m 

nauaaa. and dwrrhaa. Inpaatien causae Mtatiort o( mouth and stomach. Contact woh IMd 

•J Traatomit of Expoatww MHALATlON: In case of pdnmnmy aymptoi 
gNa wygan: gat madcal etiantion at onoa. fNGESTION: gno Mrga amoum of watar and induoo 
vomtoiv ^ SKIN: Moh with water. 

M TlaaatoiiU LMl Vatorn 25 ppm 
AS flftori Tam MiMMton LMtK Data net avakabM 
SS TotoMty by fngsatlan &«da 2 oral rat LD*. • 720 mg/kg 
S7 Leto Tdtotflr Cmam few canoar to rata 
ftjfe Vapor (tea) brttant Chavactortotte Vapors cmisa a vnarttog of M ayaa or raapfeattry 

I: 300 ppm 
BLH VMMK 2.300 ppm 

A1 Ftoah Pamt 

L flBE HAZARDS 
100-F O.C.: arF c.C 

anapla Uralta in Ain 2.eu (LFL) 
titbtguMhtog Aganto: Foam, dry 

=ba Etotogtehbig Agents Mot te be 
Used: -AtoohoT toam; watar nwy ba 

Riuduuii Tobc eadaa ot ravogan may 

AT 
AJ 
AS 
A10 

All 

A13 

r to Fba: Data not available 
Tamparattaw: e02*F 

tela; Data net avafeabia 
P Rwaa Taritoaratiaa: 

e Ab to hial tetio; 

ratora; Data not 

7. CHEMICAL REACnvm 
naaciMty WWi Waton No raacbvi 
teacdvny with Cm 

1 WATU POLUmON 

A1 Aquatic Totocftr Ona not avMiabto 
A3 Watartewl Tetocfiy: Data not awaflebie 
AS Btetogtoal Oiygan Darmtd (BOO^ 

Dau not 

9. SHimM INFORMATIOM 

At QradaaefPuvftr Tacfvwml. 04 4-% 
A3 Storwga Tamparatura; Antoiant 

A4 Vantbv Open (flame arrastar) 

10. HAZARD ASSESSMEia coot 
(Saa Haaard kaaaaamant Mmtdbaok) 

A4»<0-T-U.X'Y 

n. HAZARD CLASSIFICATIONS 

11.1 rnrtk nr railaiai niuidallf 
Notknad 

11.2 MAS Haxwd Rattog lor Sttoi Water 

Category Rating 
Fira 3 

raarfl ^ 
Limad or Sekd trmsnt t 
Roiaorw 1 

Watar Petotsn 
Human Toncoy 2 
Aquatic Tonotty 3 
Aaamattc Ettaci 2 

naactMty 
Other ChamcaM 3 
Water 0 
Sett niiactioii * 

11J NFPA Haard Ctoaafltostlen: 
Category rtaaaffli atkai 

Haaflh Haard (Stoa) i 
FMmmabiidy (Red) 2 
f^aactivtty OTaiow) 2 

12. PHYSICAL AMD CHEMICAL PROPCRTIES 

1A1 Phyaicaf State at ISX and 1 atttc 

12J 
1AJ 

IAS 
IAS 
1A7 

12J 

1A0 

lAtO 

lAlt 

1A12 

1A13 

tAt4 
1A1S 
1A16 
1A2S 
1A2« 
tA37 

Befltogpolnt at 1 atnc 
24aS'F . 120J-C - 3e3S*K 

~t32*F . ̂tX w 1B2*K 
iTauiparatiaa. Data not 

Crtilcal Praaamc Data not pi'MUfiii 
SpacMto Qrsvtty: 

0.09 at 20X (liquid) 
UqWd Stftaea Tanalon; 

30 oynaa/cm - 0.030 N/m at 20*C 
Uqdd Watar tntartactM Tanalert 

Data r«t availabia 
Vapor (tea) Spacfflc Oravfty: 3.06 at 

16X 
Ratio Of Spacfflc Haata of Vapor (Qaa» 

1.090 0120*0 
Latent Ham of Vaportzatlorc 

176 Btu/lb - 99 cal/g -
4.1 X 10* J/kg 

Hwt Of Combuadom —9.650 Sto/b 
• -5.360 cal/g - -224 X 10* J/kg 

KM Of Decerrmeeftlen: Net pertinent 
Haat of SoMlen; Not pmtinam 
Hoot of Pefynwrtzstlorc Not portmoni 
Hoot Of FuMon; Data rwt avMlabM 
Ltodttng VMue: Data rot avmiabM 
fWd Vapor fVaaiw: Data not avaiiabto 

NOTES 
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Methrlbtnunr 
M«lhribnui>l 

Hjicry Uquid C(>lork\t Plej 

Floats on water. Fbmiruble. irriueing vapor is producett. 

Slop disdurge if possible. Keep people away. 
Shut off i^lion sources and call Tire deparlnwni. 
Slay upwind and use water spray to "ktsock down" vapor. 
Avoid contact with liquid and vapor, 
liobte and remove discfiarged cnaterisl. 

h and poUwtio Notify local health a n control agencies, 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE. 
Fbshback along vapor trail may occur. 
Vapor may capiode if ignited in an enclosed area. 

Wear goggles and self-coniaincd breathing apparatu, 
Eatingutdi with dry chcmicsl. foam, or carhon dioxide. 
Water may be ineffective on Hie. 
Cool eaposed containen with water. 

CALL FOR MEDICAL AID. 

VAPOR 
Iniuting to eyev nose arsd throat. 
If inhaled, will cause nausea, vomiting, headache, diirincn. 

difrtcull breathing, or loss of consnousness. 

Move to fresh air. 
If breathing has stopped, give ariineial respiration. 
If breathing difrtcull, give oxygen. 

LIQUID 
Irriuting to skin and eyes. 
If swallowed, will cause nausea. »omibng or loss of consciousness. 

Remove conumiiulcd dolhing artd shoes. 
Fhtsh affected areas with plenly of water. 
IF IN EYES, bold cyebds open arsd flush with plenly of water. 
IF SWALLOWED and victim a CONSCIOUS, have victim drink water 

or mrfk. 
DO NOT INDUCE VOMITING. 

Dangerous to aquatic life in high concentrations. 
Fouling to shoreline. 
May be dangerous if it enters water intakes. 

Notify local health and wildlife of Hciab. 
Notify operators of nearby water intakes. 

1. RESPONSE TO DISCHARGE 
I5*V AMPOAM uwtootHanoeoofe.CG 44«.4) 

KNUC naming - high flammabilily 

3. CHEMICAL DESIGNATIONS 
Synonymt: Mclhylbcn^cnc 

Mcthylbcn^ol 

Toluol 

CoMt Gu«rd CompailbHIty ClaMlflcdIlon: 

Aromatic hydrocarbon 

ChMttcdlFormulg: C.H,CH, 

IMCO/UnltPd Nattond Nttm«fle«l 

OMlgnatlon: J.2/1294 

2. LABEL 

Red 

4. OBSERVABLE CHARACTERISTICS 
4.1 Phy«lc«l 8tat« (M cMpppd): Liquid 

4.2 Color Colotlcxx 

4.3 Odor Pungent: aromatic, bcntcnc-likc; 

distinct, pleasant 

5. HEALTH HAZARDS 
5.1 Pononol Protocthro Equlpmont Air-supplied mask: goggles or face shield: plastic gloves. 

5.2 Symptoms FoUowInq Espeeuro; Vapors irritate eyes and upper respiraioty iraa: cause diitincss. 

headache, anesthesia, respiratory arresi. Liquid irritates eyes and causes drying of skin. If 

aspirated, causes coughing, gagging, distress, and rapidly developing pulmonary edema. If 

tngesicd causes vomiting, griping, diarrhea, depressed respiration. 

5.3 Trootmont tor Ejtpoduro: INHALATION: remove to fresh air. give anincial respiration and 

oxygen if needed: call a doctor. INGESTION: do NOT induce vomiting: call adoaor. EYES: 

Hush with water for at least 15 min. SK1N: wipe off. wash with soap and water. 

5.4 TOEldty by Inlialattofi (TItfoohold LimH Valuo): 100 ppm 

5.5 &tw>f1-Torm inhototlon Undts: 600 ppm for 30 min. 

5.6 Todetty by tnoodloeu Grade 2: LDsO.3 to ) g/kg 

5.7 Lot* Teilclty: Kidney and liver damage may follow Ingestion. 

5.8 Vapor (Qaa) Irritant Cfsaractartatlca: Vapors cause a slight smarting of the eyes or respiratory 

system if present in high concenrrations. The effect is temporary. 

5.9 LiqMMor SoUdlrrttontCharactadatlca: Minimum hazard, if spilled on clothing and allowed 

to remain, may eausc smarting and reddening of the skin. 

5.10 Oetor Throatseld: 0.17 ppm 

6. RRC HAZARDS 
6.1 FlaabPoInt: JO*l ( .C.; 55M O.C. 

6.2 Flammabia Limlla In Air: 1.27".. 7^ 

6.3 Fira Eatlngulahing Apanta: Curh«n 

or dry chemicul lot %mjll iVes, 

ordinjry iojm iLrr large iWcs. 

6.4 Flra Eitinguiahing Aganta Not to bo Uaod: 

Water may he inelfeciivc 

6.5 Spoclai Haxarda of Combuallon Producta: 

Nut pertinent 

6.6 Bohavlor In Flra: Vapor heavier than 

air and may iraFCi a considerable 

distance to a source ol Ignliiun and 

ilashback. 

6.7 IgnKton Tamparaturo: W7*F 

6.8 Elactrlcsl Haaard: Class I. Group D 

6.9 Burrttng Rata: 5.7 mm/iiun. 

7. CHEMICAL REACTIVITY 
Reactlvily with Watar: .No reaction 

Raactlvhy with Common Matartala: 

No reaction 

7.3 SUblllty During Transport: Stahlc 

7.4 Nautrelillng Aganta for Acida and 

Cauatica: .Nut pcrilrtcni 

5 Poiymarizatlon: .Not pertinent 

6 Inhibitor of Polymariiatlon: Sot pertinent 

11. HAZARD ASSESSMENT CODE 
ISM Muwd ASMMmwil HWWMOk.CG «4e.3| 

12. HAZARD CUSSIflCATlONS 
Coda of Fadaral Ragiitadona: 

Rammabic liquid 

NA8 Hazard Rating tor Bulk Watar 

Tranapertatforv 

Catagory Rating 

Fire 3 

Health 

Vapor Irritant I 

Liquid or Solid Irritant .... I 

Poisons 2 

Water Pollution 

Human Toxicity I 

Aquatic Toxicity 3 

Aeschecic Effect 2 

Reactivity 

Other Chemicals I 

Water 0 

Self-Reaction 0 

NFPA Hazard ClaaaHteatlorw: 

Cataoory ClaaUflcatloa 

Health Hazard (Blue) 2 

Flammability (Red) 3 

Reactivity (Yellow) 0 

8. WATER POlLUnON 
e.l Aquatic Toilclty: 

UKO mg/l , 96 hf . sunfish;ri.n,/"c^h w ater 

6.2 Watarfowl Toilclty: Dala not available 

6.3 Biological Oxygan Oamarsd (600): 

01. 5 days; Jul Jihcor.l. H days 

8.4 Food Chain Concantrallen Polantlal: 

None 

9. SELECTED MANUFACTURERS 
txxon Chemical Co. 

Houston. Tex. T7UUI 

Shell Chemical Co. 

PeirLFchemicjIs Division 

Houston. Tex. 77001 

Son Oil C«>. 

.St. Davids. Pa, f*JK7 

10. SHIPPING INFORMATION 
W.I Cradaa Or Purify: Rc«earch. rcayem. 

nitration- -all 9q,g+''»; industrial: 

contains 94 +'«. with 5'r xylene and small 

amouni> of benzene and nonaromalic 

hydrocarbons: 90/120: less pure than 

industrial. 

10.2 8toragaTamparaturr. Ambient 

10.3 Inarl Atmoaphara: No requirement 

10.4 Vanting: Open (flame arresieriui 

pressure-vacuum 

13. PHYSICAL AND CHEMICAL PROPERTIES 
13.1 Phyalcai Stataat 15*C and 1 atm: Liquid 

13.2 Motacular Walghl: 92.14 

13.3 Boiling Point a11 atm: 

231.1'F - IID.b'C - 3li3,8"K 

13.4 Fraadng Point: 

-I39*F - -95.0'C • i:8.2'K 

13.5 Critical Tamparatura: 

605.4'F - 3I».6»C - 59I.8*K 

13.6 Critical Praaaura: 

S96.I psia - 40.SS atm - 4.108 MN/m> 

13.7 SpacMcGravftr 0.867ai 20*C(liquid! 

13 8 LlquM Burtaca Tanaton: 

29.0 dy nes/cm - 0.0290 N/m at 20'C 

13.9 Llqidd-Watar Inlartaclai Tanalon: 

36.1 dynes/cm • 0.0361 N/m at 25'C 

13.10 Vapor (Qaa) Spacific Gravity: 

Not pertinent 

13.11 Ratio Of SpaclflcHaata of Vapor (Gaa): 

1.089 

13.12 Latant Haat of Vapertzatton: 

ISS Biu/lb - 86.1 cal/g - 3.6! X IO>J/kg 

13.13 Haat et CombSMtlon: -17.430 Btu/lb 

- -9686cal/g- -405.5 X IO»J/kg 

13.14 Haat of Dacompoaltton; Not pertinent 

13.15 Haat of Sotirtlon: Not pertinent 

13.16 Haat of Polymartzatton: Notpeninent 
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m-XYLENE XLM 

t. J-OmtrtyOMnzeoa 

Floats on water. FlemmaCte, antstwio vapor is produced. 

Slop (ftscna/ge tf poss«ie. Keep people a«ay. 
Can fire depanmem. 
Avoal contact wrtn io^ and vapor. 
laotate and remove dacnarged material. 
Notrty local Oeaim and pouuuon control egenoes. 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE 
FlastiOaca along vapor traH may occur. 
Vapor may explode it ignited n an enclosed area. 
wear seit-contamed oreammg apparatus. 
Extmguisn witn toem. dry cttemarai. or carton d«xide. 
Water may be mertectrve on tire. 
Cod eiooied containers wrtn water. 

CALL FOn MEDICAL AID. 

VAPOW 
Irritating lo eyes. nose, and tnroat. 
If innated. wtU cause twedeche. drtticun breetning. or loaa of 

conaciouaneaa. 
Move to trean as. 
It breaino>g nas stopped, give artticisi respraaon. 
ft breaosng « drtficufl. gtve oxygen. 

UOUlO 
irmaiing to akin end eyes. 
M 
Remove cd 

u vomang. or lose of oo 

Fiusn affected erees «rtn plenty of water. 
IF IN EYES, noid eyekda open end fluan «rtn plenty of water. 
IF SWALLOWED and victim is CONSCIOUS, have vcam drink < 

or fwlk. 
00 NOT INDUCE VOMITING. 

HARMFUL TO AQUATC LIFE IN VERY LOW CONCENTRATIONS. 
Foding to ahoreiina. 
May be dangarous ft it enters weiar intakea. 

Ncety local neattn and wiidUa otficaia. 
Noary oparaton of neartry water mtakea. 

1. RESPONSE TO DISCNARCC 

ShotAd be removed 

3. CHEMICAL OESIGNATIONS 

3.1 CO CoodattWOly Claaa; Aromaac 

SJ FoniMlB nvC«H4(CHs)i 
SJ IMOAJW Oiil»ierlan' 3.2/1307 
3.4 DOT O NOJ 1M7 
34 CAS ReglMrv No.- 106-38^ 

t lABa 
11 CataQorr.Plw 

4. OOSCmASU CHARACTERISTICS 

44 Color Colortaee 
O Odorl 

S. HEALTH HAZARDS 

LI 

L3 

L3 

pieatle giovea end boota. 

akin. If tdten mto lunga. causae soware oougNng, diatreM. and rapidhr devaiopaig pd 
L If Ingestad. causes nausea, vomrtaif^ oampa. heaoactii. end coma: canba fc 

of CXI U4T10N: remoua lo bedt ac adiwsalai artScial laspewan and 
oxygen tf reqdred; cafl e doctor. INGESTION; do NOT induce yomrting; catf a doctor. I 
tkdh wrtn water for%t leeat IS moL SKIN; wipe oft. waifi ««i eoep and water. 

L4 Threetfidii Umit Value; 100 ppm 
L5 Stafl Term fitftalBllnn UmMa: 300 ppm tar 30 nan. 
M TotacNy br kKiaaaorL Grade 3; LOto - SO to SCO g/kg 
L7 Lata Totodlr KIdnay end liwer demage. 
LS V^or (Qaa) Uittaril ataractarlaOca: Vaoora cwae e smarting d the eyas or 

eytiem tf preeent in rign conoantraiione. The effact is tamporery. 
S4 Uqdd or Sow trmarrt Charwetertetlea; Mininaan hazard. If wded on ctotreng end I 

g of the akin. 
Lie Odor ThraaitoW; O.OS pom 
L11 lOm Vduac 10,000 ppm 

1 HRE HAZARDS 
LI Flaeh Pdnt ftk'F C.C 
6.3 FtonwneWs LMta In Air l.t%4.4% 
L3 Fire ExttngdsMng Agenta; FowfL dry 

6.4 Fire 
cnerncaL or carbon 

EettogddWw Afl 
Ueed; Waiar may be inaftacove. 

64 Spedd Haarda of Combuatton 

and may travd considerable datara 
source of igraaon and tieah back. 

6.7 IdVtion Tsnyerattrr 9a6-F 
6.6 Electrtaal Haar« Oase I. Group D 
6.9 Burning Rate: S.S mm/mirL 
L to Adtebadc Flame Tewyereturr 

Data not evaiieeta 
LI I StolcMomatrtc Ak to Fuel Raflo: 

L13 
Data not avaiiaoii 

Rama Tamparaturv: I 

7. CHEMICAL REACTIVTTY 

7.1 R« 
74 R* 

t Wlm Water No reectnn 
f wftb Cornmon Materteta: No 

74 Stability Du 
7.4 MeutfiUdng 

74 
74 InNbAor of Pdymertaadotc 

Not pertinent 
7.7 Molar Redo (Reactont to 

Product); Data not avatfabta 
74 Reeethrtlr Oreitoe 32 

L WATER POLLUTUM 

LI Agustle Totoelfr 
22 ppm/se iv/bluagdTTU/fraWi wai 

L2 Waterfowl Totodty; Oata not • •iidili 
L3 DluiugltM Otnrgtfo OawMnd (900> 

0 ta/ta. S dayL 0% <toaor.L S days 
L4 Pood Oudw Cunuawurtuw Potanllit 

1 SHIPPING INTOIMATION 

LI Oradea of Purttr nmwifi 90.00%: 
Piao 90.0%: Tacftscd; 994% 

L2 Storage Tampatotorat Anttiarb 
L3 mart Atmoapfwree NO 
L4 VanOnff Open fOama I 

la HAZARD ASSESSMENT CODE 
(See Kanrd AwMMTiMnt ttondbook) 

A-T-U 

a HAZARD CLASSIflCATlONS 

It.t Code of Federal Regdattana: 
Rammabia b^jid 

114 NAS Haxwd Rsttog for BUM Water 

Category Rabrtg 
Rre 3 
Heeflft 

Vepor Imtant t 
Uqdd or Solid irment l 
Poisons 2 

Water Pokjbon 
» Tonory t 
; Toiicfty - 3 

: Effect 2 
Reectivrty 

Other Chemicals 1 
Watd„.„ 0 

Satf Reaction 0 
114 NPPA Natard Oaeamcadon; 

Category Oeeemeadon 
Heetih Hazard (Slue) 2 
Flammebifitv (Red) 3 
Reectfvcry (Yellow) 0 

U. 

1L1 

124 
124 

124 

124 

114 

124 

114 

114 

11.10 

1L11 

tl.12 

11.11 

11.14 
tits 
ILIS 

PHYSICAL AND CHEMICAL PROPERTIES 

ite el 1SX end t ebK 

oAtg Point at 1 ebie 
2SS.4-F . 131.9X - 40L1'K 

. -SLrF - -47.9X - 22S4-K 

«S04*F - 3434*C > S17.0K 

S134 atm • 34.95 pe« - 3440 
MN/m* 

ecMeOraetty; 
0404 at 20*0 (kMd) 

fscaTandorc 
204 dyrwB/cm . 0.0200 N/m at 20X 

Uqtod Water InterteclM Tenelere 
JL4 dynae/cm - 0.0304 N/m et XTC 

e of Vapor (Oaab 
1471 

itoRlNoatof 1 
147 Bto/ta - 81.9 cW/g -
143 X 10* J/kg 

Hoal of Cuntowaduii —17454 ewta -
~«7S2.4 cal/g - <0041 X 10* J/kg 

1140 Naol of fiiMon, 20.01 cM/g 
1140 
1147 

NOTES 
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SECTION 1 

PROJECT DESCRIPTION 

INTRODUCTION 

This document is a quality assurance project plan (QAPP) for the planning and 
implementation by Engineering-Science (ES) of screening site inspections (SSI) in Texas 
for the Texas Water Commission (TWC). This QAPP serves as a controlling mechanism to 
ensure that all data collected are of satisfactory quality. This QAPP has been prepared in 
accordance with the U.S. Environmental Protection Agency (EPA) "Interim Guidelines 
and Specifications for Preparing Quality Assurance Project Plans," QAMS-005/80. 

Screening site inspections will be conducted in conformance with the requirements of 
the revised Hazard Ranking System (HRS), Final Rule, dated December 14, 1990. The 
EPA furnished preliminary guidance prior to promulgating this Final Rule, and this 
guidance will continue to be used as reference material in collecting data, planning, and 
conducting onsite activities, and in preparation of the inspection report for each site. This 
guidance currently includes the following references; (1) Federal Register, 40 CFR Part 300, 
December 14, 1990; (2) "Post SARA Screening Site Inspection, Scope of Work," May 7, 
1991, and "Draft Site Inspection Strategy," April 15, 1991, Office of Emergency and 
Remedial Response, EPA. 

For each SSI, field activities will be conducted in two steps. ES will collect information 
needed to prepare a work plan before the site visit. Following approval of the work plan, 
ES will visit the site to execute the work plan, including sampling activities. 

INITIAL PREPARATIONS 

A large percentage of ES field inspectors have prior experience in conducting site 
investigations; however, all inspectors will undergo a formal training program. Major areas 
covered during the formal training program will be the objectives of the SSI, preparation 
for inspection, legal ramifications, health and safety considerations, use of monitoring and 
sampling equipment in the field, sample shipment and chain-of-custody procedures, the 
appropriate procedures to be followed relative to any denial-of-entry problems 
encountered, and other aspects of the inspections to be performed under this project. A 

- 1 -
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formal EPA-CLP' training program will also be held to familiarize project staff with CLP 
requirements. 

Individual site health and safety plans (H&SPs) will be prepared for all sites as part of 
the work plan development. All H&SPs will be based on ES's health and safety program 
and ES's understanding of current health and safety regulations. 

In most cases, it will be necessary to obtain advance permission to inspect the sites. 
The TWC will issue written notification of the impending site visit prior to the inspection 
date, followed by telephone confirmation by the inspectors. The TWC will also provide 
written credentials for each inspector describing the nature of the project and the authority 
under which it is conducted. The TWC will provide ES site managers with access 
authorization before arranging for the site visit. 

PRELIMINARY ASSESSMENT REVIEW 

Prior to any onsite inspections, the site inspector(s) will review the results of the 
preliminary assessment (PA), covering all associated file information. The TWC will 
provide the ES project manager with copies of all available file information, including PAs 
and tentative dispositions. 

BACKGROUND STUDIES 

ES inspection personnel will conduct a detailed background study for each site prior to 
any field activities. The purpose of this study is to collect available file information 
concerning the activities at the site, hydrogeologic and topographic information pertinent 
to the site (to be used in a pathway evaluation), and population and ecological information 
available for the area surrounding the site (to be used in a target evaluation). 

Site activities information to be collected during this background study will be drawn 
primarily from the preliminary assessment (discussed above) and any TWC, Texas 
Department of Health (TDH), Texas Air Control Board (TACB), and Texas Department 
of Agriculture (TDA) records concerning the site. Primary sources of hydrogeologic and 
topographic information to be collected at this time will be topographic maps, city and 
county highway maps, county and regional water reports, county and regional geologic cross 
sections, state well construction records, soil maps, etc. Population and ecological 
information will be collected primarily from census figures, topographic maps, public 
school records, the Texas Manufacturers Index, U.S. Fish and Wildlife Service endangered 
species publications, and any available additional information. 

The data collected will, whenever possible, be consistent with the requirements of the 
revised HRS model. At the level of effort appropriate for an SSI, it may not be possible at 
some sites to collect "HRS quality" data to fulfill every requirement of the model. 

The level of effort required for the preliminary portion of the SSI may be greater than 
that normally required for an SSI. This increased effort may be necessary because the PAs 

'CLP = EPA Contract Laboratory Program 
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for some of these sites were prepared prior to publication of the current HRS guidance and 
do not contain complete information. Therefore, additional PA information may need to 
be collected during the background study task of the SSI. 

WORK PLAN 

Upon completion of the background search, the lead inspector will prepare a work 
plan for the site visit. This work plan will be a review of the site information collected 
during the background study. The work plan will consist of (1) a description of the site, 
including the history of the site, site area geology and hydrology, a site sketch, and any 
available photographs; (2) a description of the reported waste handling practices at the site, 
including the types and quantities of wastes generated (if known); (3) a sampling strategy, 
defining the number of samples to be collected, the tentative sample locations, the sample 
matrix (soil, groundwater, etc.), and the analytical methods to be performed on each 
sample; (4) the comprehensive H&SP; and (5) a site reconnaissance check list. If a site is 
determined to be a high-profile site (i.e., high level of public scrutiny), ES will include a 
brief community relations plan and fact sheet for the site. 

ES will submit completed work plan to the TWC for approval. Upon written approval, 
a site visit will be scheduled to execute the approved work plan. 

SITE VISIT 

SSIs will be conducted during this project at fifteen locations. Each SSI will be 
conducted by at least two persons, with one inspector designated as the lead inspector. The 
lead inspector will be responsible for preparing the work plan, planning and conducting the 
site visit, and preparing the SSI report for that site. The lead inspector will also be 
responsible for ensuring compliance with the quality assurance plan. One team member 
will be assigned as site safety officer and will be responsible for ensuring that the site health 
and safety plan is followed. 

The lead inspector will then conduct a detailed interview with site representatives. 
Interviews with other individuals familiar with the site will be conducted as appropriate 
before, during, or after onsite reconnaissance activities. 

A thorough site recormaissance will be conducted at each site. The inspection team 
will visually survey and document the location of the site relative to any roads or other 
access, drainage systems, surface waters, nearby structures, drums, tanks, monitoring wells, 
facility boundaries, unique geological features, and other factors which may affect pollutant 
migration pathways. These factors will be recorded, to the extent practical, on a field site 
sketch prepared during the site reconnaissance. The facility sketch also will document the 
locations of sensitive environmental receptors such as onsite and offsite homes and public 
buildings, undeveloped areas, and drinking water supplies. Indicators of existing problems, 
such as areas of diseased, dying, or distressed vegetation or discolored soil, also will be 
noted on the facility sketch. Photographs will be taken as necessary to document observa
tions and onsite activities. Waste management areas associated with site operations will 
receive a thorough inspection. 

- J -
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Any operator records will be reviewed during the SSI for an indication of the types and 
quantities of materials disposed of at a given site. Where possible, the party responsible for 
waste disposal will be determined. 

The field team will review the work plan sampling strategy and make changes, as 
necessary. Environmental samples will be collected at most sites to provide site-specific 
data on the hazardous substances present as well as pollutant dispersal pathways. The 
samples collected during the SSIs typically will be from the following sources: 

• Onsite and offsite soils 

• Groundwater from existing potable or agricultural water or monitoring wells 

• Sediment in drainage pathways or receiving waters in runoff pathway from the site 

• Environmentally sensitive areas near the site. 

The lead inspector will be responsible for collection of the samples and for initiation of 
the proper chain-of-custody and quality assurance procedures. Samples from the sites will 
normally be analyzed for typical CLP-RAS organic and inorganic scans of compounds. 

SSI REPORTS 

Following the site visits and completion of analytical work, ES will prepare the SSI 
report for each site. The SSI report will contain a description of the site, the operating 
history of the site, a sununary of the preliminary assessment, a description of the data 
collected, analytical results, QA/QC data, and a discussion of waste sources, pathway 
characteristics, and potential targets. Supporting documents will be included in the SSI 
report as appendices and may consist of stratigraphic, hydrogeologic, and topographic 
information; a site sketch and other pertinent maps; laboratory and chain-of-custody 
report originals; photographs; and reports from previous investigations at the site. 

The SSI reports will be submitted to the TWC as they are completed. ES will make 
any corrections or additions to the submitted material that the TWC deems necessary and 
appropriate. An SSI report will be deemed complete and final when final approval is 
received from the TWC or as indicated in the project contract. 

OBJECTIVES 

The major objective of this project is to perform and complete screening site 
inspections at sites judged to be potentially hazardous because of current and past 
operational and waste disposal activities. The SSI report will provide technical information 
and data that can be used to determine the score of each respective site according to the 
Hazard Ranking System. 
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SECTION 2 

PROJECT ORGANIZATION AND RESPONSIBILITY 

The project organization chart, Figure 2.1, identifies the key individuals who will be 
primarily responsible for performance of the project. This organizational structure forms a 
management team of professionals to oversee the technical aspects of the project, 
supported by an administrative team who will ensure that persormel and equipment are 
available to the project when required. 

Brian R. Vanderglas, C.P.S.S., will function as ES project manager. Mr. Vanderglas 
will be responsible for overall coordination of project activities. He also will serve as 
primary ES contact for the TWC. Joseph D. Bauer will serve as deputy project manager 
and as a site manager. As deputy project manager, Mr. Bauer will maintain a familiarity 
with overall project requirements and progress and will serve as the secondary project point 
of contact. Mr. Bauer will also assist Mr. Vanderglas in project planning and persormel 
training. 

The technical director, J. David Highland, F.E., will review the project work plans, SSI 
reports, and progress reports. To assure that project quality control is maintained, Randy 
Palachek will be designated project quality assurance manager, functioning independently 
of the project manager. Alexis Alfasso will serve as project health and safety manager, 
independent of the project manager. As such, she will be responsible for ensuring that all 
onsite activities are conducted in a manner consistent with the project health and safety 
plans. 

Subcontractors may be used to assist in gathering background data and for report 
production services. Other needs for subcontractor services will be determined throughout 
the course of this project. The laboratory will be part of the EPA-CLP program, and no 
drilling services will be performed. 

Control of subcontractor work quality, schedules, and budgets will be assured by the 
following means; 

• To assure accountability on a personal level and to avoid the problems associated 
with diffused responsibilities, the subcontractor will designate a single individual 
who will function as the subcontractor's project manager. 

• The subcontractor's project manager will report directly to the ES project manager. 
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Figure 2.1 Project Organization 

E3\AU:32\30RC.WK1 



• The subcontractor will establish and maintain a system of controls will be 
established and maintained by the subcontractor to ensure that the objectives 
indicated in the project QA/QC plan will be accomplished. ES personnel will 
periodically inspect this system of controls to ensure compliance by the 
subcontractor. 

• The subcontractor \vill specify that the ES project manager has the authority to 
remove any subcontractor personnel from the project if he or she is not performing 
satisfactorily. 

It is anticipated that TWC will stagger site assignments such that a maximum of five 
are assigned in any 5-week period. The total anticipated time to complete each SSI is 
18 weeks. A detailed schedule is presented in Table 2.2. This schedule may be adjusted to 
meet specific requirements of the TWC. 
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Table 2.2, Schedule of Site Inspections 

Working Days After 
Activity Site Assignment 

Site assignment 0 
Draft work plan complete 12 
TWC work plcui review 15 
Work plan completed and approved 20 
Work plan executed (includes travel) 25 
Laboratory analyses complete 75 
Draft SSI report complete 83 
Final SSI report submitted to TWC 90 
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SECTION 3 

QUALITY ASSURANCE OBJECTIVES 

INTRODUCTION 

A quality assurance (QA) program is essential to assure the quality, controllability, 
accountability, and traceability of the work being performed for the TWC screening site 
inspection program. Quality assurance encompasses all actions taken by ES and its 
subcontractors to achieve results which are accurate, reliable, and legally defensible for all 
aspects of the project. BS and its subcontractors will adhere to the quality assurance 
procedures outlined herein and will rigorously implement the QA program throughout the 
duration of the project. 

The primary goal of this QA program is to ensure the accuracy and completeness of 
the data which ultimately will be used to score and to determine the status of the sites that 
are investigated. In order to achieve this accuracy and completeness, it is necessary that all 
sampling, analysis, and data management activities be conducted in accordance with preset 
standards, and that these activities be reviewed regularly to maintain full compliance with 
the standards. This program has been designed so that corrective action can be 
implemented quickly if necessary without causing undue expense or delay to the project. 
The standards and review procedures which ES will use to attain optimum accuracy and 
completeness of data are outlined in this plan. All subcontractors to ES will be required to 
follow these standards and procedures, at a minimum. 

The quality assurance objectives for all measurement data include considerations of 
precision, accuracy, completeness, representativeness, and comparability. Compliance with 
the QA objectives will be judged individually for each site. QC objectives stated in the 
EPA CLP statement of work (SQW) are presented in Tables 3.1 and 3.2. 

PRECISION 

The precision of a measurement is an expression of mutual agreement of multiple 
measurement values of the same property conducted under prescribed similar conditions. 
Precision is evaluated most directly by recording and comparing multiple measurements of 
the same parameter on the same exact sample under the same conditions or a matrix spike 
and matrix spike duplicate. It is usually expressed in terms of the relative percent 
difference (RPD). The RPD can be evaluated both internal (laboratory duplicates) and 
external (field duplicates) to the laboratory. Laboratory duplicate control limits for 
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Table 3.1. Matrix Spike/Matrix Spike Duplicate Control limits 
for CLP GC/MS Organic Analyses 

Water Soil 
Matrix Spike Compound % Recoveiy RPD% % Recovery RPD% 

Volatile organics: 
1,1-Dichloroethene 61-145 14 59-172 22 

Trichloroethene 71-120 14 62-137 24 
Benzene 76-127 11 66-142 21 

Toluene 76-125 13 59-139 21 

Chlorobenzene 75-130 13 60-133 21 

Semivolatile organics: 
Phenol 12-110 42 26-90 35 

2-Chlorophenol 27-123 40 25-102 50 

1,4-Dichlorobenzene 36-97 28 28-104 27 

N-Nitroso-di-n-propylamine 41-116 38 41-126 38 

1,2,4-Trichlorobenzene 39-98 28 38-107 23 

4-Chloro-3-methylphenol 23-97 42 26-103 33 

Acenaphthene 46-118 31 31-137 19 

4-Nitrophenol 10-80 50 11-114 50 

2,4-Dinitrotoluene 24-96 38 28-89 47 

Pentachlorophenol 9-103 50 17-109 47 

Pyrene 26-127 31 35-142 36 

Pesticides: 

gamma-BHC 56-123 15 46-127 50 
Heptachlor 40-131 20 35-130 31 

Aldrin 40-120 22 34-132 43 

Dieldrin 52-126 18 31-134 38 

Endrin 56-121 21 42-139 45 

4,4'-DDT 38-127 27 23-134 50 
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Table 3.2 Surrogate Spike Control Limits 
for CLP GC/MS Organic Analyses 

Surrogate Compound 
Soil/Sediment 
% Recovery 

Water 
% Recovery 

Volatile organics: 
l,2-Dichloroethane-d4 70-121 76-114 
4-Bromofluorobenzene 59-113 86-115 

Toluene -d8 84-138 88-110 

Semivolatile organics: 
Nitrobenzene-d5 23-120 35-114 
Terphenyl-dl4 18-137 33-141 

2-Fluorobiphenyl 30-115 43-116 
2-Fluoropbenol 25-121 21-110 
2,4,6-Tribromophenol 19-122 10-123 
Phenol-d5 24-113 10-110 
2-Chlorophenol-d4 20-130* 33-110* 
l,2-Dicblorobenzene-d4 20-130* 16-110* 

* These limits are for advisory purposes only. 
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organics are method and laboratory specific, and will be evaluated as part of the EPA-CLP 
data validation. For metals analysis, a control limit of 20 percent RPD will be used for 
matrix spike and matrix spike duplicate sample values greater than or equal to 5 times the 
contract required detection limit. For field duplicates, an RPD of 50 percent will be used 
as the objective of precision. 

Field measurements will be taken of pH, conductivity, temperature, water level, and 
organic vapor concentration based on HNU- or OVA^ readings. The objective for 
precision of field data collection methods is to achieve and maintain the factory 
specifications for the field equipment. For the pH meter, precision will be tested by 
multiple readings in the medium concerned. Consecutive readings should agree within 0.1 
pH unit after the instrument has been field calibrated with standard (NIST-traceable) 
buffers. The water level indicator readings will be precise within 0.01 foot for duplicate 
measurements. The HNU or OVA will be calibrated each day prior to field use. If 
calibration readings deviate 15 percent or more from the concentration of the calibration 
gas, the instrument will be recalibrated. 

ACCURACY 

The degree of accuracy of a measurement is based on a comparison of the measured 
value with the actual true value. Accuracy of an analytical procedure is best determined 
based on the recoveries of matrix spike, matrix spike duplicate, and surrogate compounds. 

The degree of accuracy and the recovery of analyte to be expected for the analyses of 
QC samples and spiked samples is dependent on the matrix, method of analysis, and the 
compound or element being determined. The concentration of the analyte relative to the 
method detection limit is also a major factor in determining the accuracy of the 
measurement. For metals analysis, spike recovery limits of 75-125 percent will be used. 
The QC acceptance ranges and limits for GC/MS organic analyses used to assess the 
accuracy of the data according to CLP protocol are presented in Tables 3.1 and 3.2. These 
QC acceptance ranges and limits may vary between laboratories and will be evaluated as 
part of the EPA-CLP data validation. 

The objective for accuracy of field measurements is to achieve and maintain factory 
specifications for the field equipment. The pH meter is calibrated with buffer solutions 
traceable to National Institute of Standards and Technology (NIST) standards. The HNU 
or OVA will be calibrated daily with calibration gas. 

REPRESENTATIVENESS 

Samples taken must be representative of the population. All samples will be collected 
with dedicated equipment. Ail sampling equipment will be decontaminated prior to 
initiating sampling activities. Two types of blanks will be taken. The first type, a trip blank, 

^HNU = systems photoionization detector 

^OVA = organic vapor analyzer 

- 12 -



is a 40 milliliter VOA" vial filled with CLP-specified grade water. The vial will remain 
capped and accompany all samples for volatile organic analysis. One trip blank (2 VGA 
vials) will be shipped with each container of appropriate samples. The second type is a 
rinsate blank and will consist of CLP-specified grade water that has been poured over the 
equipment after completion of decontamination. The types of blanks collected will be 
specified by the work plans for each site. The purpose of these blanks is to establish that 
proper sample bottle preparation, decontamination, and handling techniques have been 
employed. The blanks will not be counted for the laboratory's quality control protocol for 
matrix spikes or duplicate samples. 

COMPARABILITY 

Consistency in the acquisition, handling, and analysis of samples is necessary so the 
results may be compared with previous and future studies. Concentrations will be reported 
in a marmer consistent with general practices. Standard EPA analytical methods and 
quality control will be used to support the comparability of analytical results with those 
obtained in other testing. Calibrations will be performed in accordance with EPA or 
manufacturer's specifications and will be checked with the frequency specified in the 
methods. 

COMPLETENESS 

The completeness of the data is measured as the amount of valid data obtained from 
the measurement system (field and laboratory) versus the amount of data expected from 
the system. The EPA-CLP data validation will determine the amount of valid data 
obtained from each site inspection. At the end of each SSI, completeness of data will be 
assessed and, if any data omissions are apparent, an attempt will be made to resample the 
parameters in question. The specific objective for the completeness of this project will be 
greater than or equal to 90 percent for field and laboratory data for each site. 

ANALYTICAL PARAMETERS AND QUANTITATION LIMITS 

The analytical parameters and their quantitation limits for use on this project will be 
determined on a per-site basis. All samples will be analyzed by CLP methods. The 
quantitation limits may vary since they are matrix and analyte dependent. 

HOLDING TIMES 

Holding times specified by EPA protocols will be set for samples collected under this 
program. Tables 3.3 and 3.4 list the types of analyses and their holding times. 

''VOA = volatile organics analysis 
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Table 33 Holding Times' and Preservation for 
Aqueous Samples 

Analysis 
Extraction 

Times 
Analysis 

Time 
Preservation 

Method 

Volatile organics 
(VOA) 

Semivolatile organics 
(BNA) 

Pesticides/PCBs 

Metals" 

Cyanide 

NA 

7 days 

7 days 

NA 

NA 

7 days 

40 days after 
extraction 

40 days after 
extraction 

6 months 

14 days 

cool,4°C 

cool, 4"'C 

cool, 4®C 

HN03topH<2 
cool, 4°C 

NaOH topH>12 
cool, 4°C 

* Holding times begin at time of collection. 

Except mercury, anjilysis time is 28 days. 
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Table 3.4 Holding Times' and Preservation for 
Soil and Sediment Samples 

Analysis 
Extraction 

Times 
Analysis 

Time 
Preservation 

Method 

Volatile organics 
(VOA) 

NA 14 days cool, 4°C 

Semivolatile organics 
(BNA) 

14 days 40 days after 
extraction 

cool, 4°C 

Pesticides/PCBs 14 days 40 days after 
extraction 

cool, 4°C 

Metals" NA 6 months cool,4°C, 

Cyanide NA 14 days cool, 4° C 

* Holding times begin at time of collection. 

Except mercury, analysis time is 28 days. 
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SECTION 4 

SAMPLING PROCEDURES 

After approval of the SSI work plan, the field activities will be executed. At each site, 
these activities may include shallow soil sampling, sediment sampling, surface water 
sampling, and groundwater sampling. 

Each ES employee involved in sample collection will be trained on how to collect 
representative samples from every medium which might be encountered. This section 
discusses the standard sampling procedures. Other sampling procedures may be used as 
determined necessary by the lead inspector and with approval of the technical director or 
project officer. Project personnel will receive additional training in proper field 
documentation and in health and safety procedures. All training will be documented, and 
records will be maintained by the project manager. 

Detailed reports on all sampling activities will be kept in field logbooks. In this book 
will be noted the date, time, location, and identification of each sample, along with the 
collector's name, a description of all equipment used and any problems encoimtered, and 
general comments of the inspection team. Logbooks also are used to record pertinent 
information regarding the site itself. 

Proper identification and labeling of samples is crucial to an effective sampling 
program. Immediately upon collection, each sample must be sealed and tagged. The tag 
should be marked with a sample identification number, station location, type (composite or 
grab), concentration (low, medium, or high), the parameters requested, collector's name, 
and the date and time of sample collection. 

For many of the screening site inspections, the determining factor of hazard evaluation 
will be the data provided by sampling and analytical activities. Thus, it is important that 
QA/QC has been maintained for each sample. The purpose of this section is to outline 
specific procedures for inspectors to use while acquiring and handling samples during an 
inspection to ensure that quality data are obtained. 

EPA-certified clean sample bottles will be used for sample collection. Custody of 
these bottles will be maintained by documenting the batch number of the sealed box, 
documenting opening of the box, and keeping the bottles locked up at all times. If returned 
to the office, the bottles will be placed in a scalable container and secured with custody 
seals. 
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SAMPLE COLLECTION 

Regardless of sample type, the following principles and procedures should be adhered 
to during the sample collection phase of a site inspection: 

1. Obtain ice before visiting a site where sample collection is involved. 

2. Add appropriate preservatives to the sample bottles if this has not been done 
previously. The bottles and preservatives are required for each analysis are shown 
in Tables 4.1 and 4.2. 

3. If there is reason to suspect the presence of toxic vapors, precede sampling activities 
by an initial survey of suspect areas, using appropriate safety gear and a 
photoionization detector (or equivalent). The potential use of air monitoring 
equipment should have been specified in the SSI work plan. If it was not, and if 
organic vapor presence is possible, contact the project manager and project safety 
manager for possible changes in safety procedures. 

4. If possible, collect background samples first, then proceed from the probable leiist 
contaminated to most contaminated sampling points. 

5. Change disposable gloves between sampling points, placing used gloves in a plastic 
bag for disposal. 

6. When reusing sampling devices, use the specified decontamination procedures 
between sampling points. 

7. At each sampling location (excluding soil boring samples), 

a. Photograph the collection of samples. 

b. Record in the logbook: 

- Sample number 

- Photo number 

- Location (show on site sketch) 

- Type of sample 

- Time 

- Relevant observations. 

8. If a facility representative requests, they will be allowed the opportunity to collect 
split samples. If these are desired, place samples directly in different containers at 
the sampling point rather than splitting them at a later time. 

9. If samples can be collected in a short period of time (less than 20 minutes), leave 
the cooler with ice at the car for convenience. Before placing samples in the iced 
cooler; 
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Table 4.1 Bottles Required for Aqueous Samples 

Analysis Required Volume Container Type 

Volatile Organics 80 mL 2 40-mL glass vials 

Extractable Organics 
(BNA and pesticide/PCB) 

1 gallon 2 80-ounce or 
4 1-liter amber glass bottles 

Metals 1 liter 11-liter polyethylene bottle 

Cyanide 1 liter 11-liter polyethylene bottle 
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Table 4.2 Bottles Required for Soil and Sediment Samples 

Analysis Required Volume Container Type 

Volatile Organics 240 mL 2 120-mL widemouth glass vials 

Extractable Organics 6 ounces 1 8-ounce or 

(BNAs and pesticide/PCBs) 2 4-ounce widemouth glass jars 

Metals and Cyanide 6 ounces 1 8-ounce or 
2 4-ounce widemouth glass jars 
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a. Complete the sample tags and labels, and place clear tape over the sample 
labels to protect the writing from moisture. 

b. Double check the pH of all preserved water samples (exclusive of VOA 
samples). 

c. Place a custody seal around the bottle cap. 

d. Wrap the sample containers with plastic foam, bubble pack, or equivalent to 
protect against breakage. 

e. Place the sample containers in plastic Ziploc® bags or equivalent to prevent 
melted ice from contacting the container. 

10. Remove water from melted ice frequently, and replace with fresh ice. Place ice in 
plastic Ziploc or scalable bags to minimize water leakage during shipment. 

The following standard operating guidelines are presented for specific sample types. 

GROUNDWATER WELL SAMPLING PROCEDURES 

General 

The primary consideration is to obtain a representative sample of the groundwater 
zone of interest without mking the sample with stagnant (standing) water in the well 
casing. 

To safeguard against collecting nonrepresentative stagnant water in a sample, the 
following guidelines and techniques will be adhered to during sample withdrawal: 

1. As a general rule, all monitoring wells should be pumped or bailed before samples 
are withdrawn. The wells will be purged until consistent readings of the pH, 
conductivity, and temperature are measured. Evacuation of a minimum of one 
volume of water in the well casing is recommended for a representative sample. A 
maximum of three volumes will be purged in the event the groundwater parameters 
don't stabilize. 

2. For wells that can be pumped or bailed to dryness with the sampling equipment, the 
well should be evacuated and allowed to recover to 85 percent of original water 
level before sample withdrawal. 

3. The purge waters will be either contained at the site until analytical results are 
received, which would enable disposition of the water, or they will be deposited into 
an onsite drainage system, depending on the anticipated risk and subject to TWC 
approval. 

Sampling, Monitoring, and Evacuation Equipment 

Sample containers will conform to EPA regulations for the appropriate constituents. 

The following equipment should be on hand when sampling wells: 
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1. Coolers for sample shipping and cooling, chemical preservatives, and appropriate 
packing cartons and filler. 

2. Thermometer, pH paper and meter, camera and film, labels, appropriate keys (for 
locked wells), tape measure, water level indicators, and specific-conductivity meter. 

3. Pumps (if needed). 

4. Bailers and monofilament line with tripod-pulley assembly (if necessary). Bailers 
will normally be used to obtain samples from shallow and deep groundwater wells, 
although samples may be obtained directly from the pump discharge line for high-
yielding monitoring wells and wells with dedicated pumps. 

5. Decontamination solutions - tap water, distilled water, Alconox, isopropanol, CLP-
specified grade water. 

Sample withdrawal methods may require the use of pumps, compressed air, bailers, 
and samplers. Ideally, sample withdrawal equipment should be completely inert, 
economical to manufacture, easily cleaned, and reused, able to operate at remote; sites in 
the absence of power resources, and capable of delivery variable rates for well flushing and 
sample collection. 

Calculation of Well Volume 

Calculations are to be made according to the following steps; 

1. Obtain all available information on well construction (casing, screens, etc.). 

2. Determine well or casing diameter. 

3. Determine static water level (feet below ground level). 

4. Determine depth of well. 

5. Calculate number of linear feet of static water (total depth minus the static water 
level). 

6. Calculate static volume in gallons: V = Tr^ (0.163), where T is linear feet of static 
water, and r is the inside radius of the well of casing in inches. 

7. Determine the minimum amount to be evacuated before sampling. 

If possible, a number of observations will be made when groundwater sampling is to 
take place. Some of the information can be gained from file review prior to a site 
inspection. 

1. Note if monitoring wells are locked. Arrangements must be made to secure keys or 
to remove locks by other means and resecure the wells. 

2. Note well diameters to ensure that a bailer of the proper size will be available. The 
diameter is also necessary for calculating the wells' static water volume. 

3. Note the type of casing materials - PVC, steel, etc. 
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4. Note any observable physical characteristics of the groundwater as it is being 
sampled - color, odor, turbidity, etc. 

5. Measure the static water level of each well before sampling, if possible. This is best 
accomplished with an electronic water level indicator. Similarly, determine the total 
depth of the well before sampling. Obtain these measurements whether or not well 
logs are available, since the measurements are required in calculating the static 
water volume of the well. 

6. Measure the pH, temperature, and specific conductivity of the groundwater being 
sampled. To avoid possible contamination problems, measure temperature, pH, 
and specific conductivity on a portion of groundwater which is not in a sample 
container to be sent out for analysis. 

SURFACE WATER SAMPLING PROCEDURES 

Surface water sampling locations will be selected according to the probability that they 
will show contaminants migrating from a site. In general, samples will be taken from 
streams running through or adjacent to a site, including those bodies of water which may 
receive surface runoff or leachate from a site. Samples will only be collected where it can 
be shown that the site provides the only source of contaminants to the surface water body. 
Care will be taken in sampling leachate breakouts, which may have high concentrations of 
contaminants. Surface water will also be sampled from any adjacent standing bodies of 
water such as ponds, lakes, or swamps which might be receiving contaminants. 

Grab samples will be collected using a pond sampler. The pond sampler, described in 
"Samplers and Sampling Procedures for Hazardous Waste Streams," EPA 1980 
(EPA-600/2-80-018), consists of a beaker attached with a clamp to a telescoping aluminum 
pole. This sampler allows a sample to be collected several feet from the bank or berm. 

TAPWATER SAMPLING PROCEDURES 

Well depth, casing size, and holding-tank volume will be obtained if possible to 
calculate the volume of the system, and the system will be evacuated by removing three to 
five volumes by letting a tap run. If the well depth, casing size, or holding-tank volume is 
not readily available or is unknown, a tap will be opened and allowed to run for 15 minutes. 
The well evacuation strategy will be documented in the field book. 

Samples will be collected in containers in accordance with the sampling guidelines 
from a point as close to the well as possible and before the water is processed through any 
water treatment devices (e.g., softeners or filters). In many cases this may not be possible. 
When samples must be collected after the filtration or softener system, the situation will be 
documented in the logbook. The exact type of filtration system or softener in use will be 
recorded. To determine whether desorption of the filters is occurring, samples may be 
collected after water has passed through treatment devices. 

If samples are taken from direct water main connections, the spigot will be flushed for 
2 to 3 minutes (15 to 30 minutes is not necessary) to clear the service line. Water 
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parameters (temperature, conductivity, pH) will be measured. Well purging will be 
considered complete after 3 consistent readings. 

Samples will not be collected from spigots after treatment (except as noted above) or 
from spigots that leak around their stems or that contain aeration devices or screens within 
the faucet. 

For private wells equipped with hand or mechanical pumps, the water will be pumped 
for 5 minutes before the sample is collected directly from the discharge line. 

SURFACE SOIL AND SEDIMENT SAMPLING PROCEDURES 

Axeas selected for sampling will be stratigraphically located in order to collect a 
representative fraction of the soils with the minimum of samples. A surface inspection of 
the subject area will be made to locate pertinent features (e.g., rock outcrops, drainage 
patterns, surface runoff, erosion areas, etc.) and to evaluate the relationship among these 
features and potential sources of pollution. The locations of sediment deposition areas are 
good indicators of surface runoff direction. 

A method of obtaining a shallow soil sample is to use stainless steel spoon or shovel. 
The soil sample will then be placed in the appropriate glass bottle. After the sample has 
been collected, the top of the bottle and lid will be wiped with a clean paper towel to 
ensure a tight seal. Samples for VOA analysis will be collected first, followed by samples 
for BNA's, pesticides/PCBs and metals. If metals are the primary concern at a site, the 
metals sample will be collected second. Care will be taken to fill the 120 mL VOA sample 
as full as possible to minimize headspace. A decontaminated shovel or spade can be used 
to uncover the top 6 inches of soil so the sample can be collected from beneath the surface. 

Sampling equipment such as stainless steel scoops and spoons must be decontaminated 
according to the specified procedures between sampling locations to avoid cross 
contamination. Where possible, dedicated sampling equipment will be used, 

DECONTAMINATION PROCEDURES 

To prevent contamination of samples by materials originating from the variety of 
onsite sampling tools and equipment, all sampling equipment (sample scoops, bailers, 
surface water dippers) will be decontaminated. Dedicated sampling equipment will be 
available for each sample planned. All equipment to be used at one site will be 
decontaminated in one batch prior to initiating any sampling. Each sampling tool will be 
placed in an individual scalable plastic bag or wrapped in a large plastic trash bag and 
closed with a custody seal. In the event that additional sampling is required or a sampling 
tool's integrity is questionable, then that tool will go through a decontamination process. 
The decontamination procedures are as follows; 

1. Rinse equipment with tap (potable) water. 

2. Clean the equipment with a brush in a solution of laboratory-grade detergent 
(Liquinox, Alconox, or equivalent) and potable water. 
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3. Rinse with tap water. 

4. Rinse with 10 percent nitric acid solution, (trace metals grade) if analyzing for 
metals. 

5. Rinse with distilled or deionized water. 

6. If analyzing for organics, rinse with reagent-grade isopropanol. 

7. Rinse with deionized water. 

8. Air dry. 

9. Place in plastic scalable bag if immediate use is not expected. 

The sampling equipment will be cleaned as described above before its use for 
collecting each sample. After sampling is complete, each sample tool will be cleaned with 
a detergent wash and rinsed with distilled water to remove any potential contamination. 

RECORD KEEPING 

All information pertinent to sampling will be recorded in a logbook. This book will be 
boimd and have consecutively numbered pages. Entries in the logbook will be made in ink 
and will include, at a minimum, a description of all activities, the names of all individuals 
involved (sampUng and oversight), date and time of sampling, weather conditions, any 
problems, and all field measurements. 
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SECTION 5 

SAMPLE CUSTODY 

Sample custody is an integral part of any sample collection and analysis plan. Several 
steps for maintaining sample custody apply to field sample custody versus laboratory 
sample custody. First, in the field, the appropriate collection, identification, preservation, 
and shipment of the samples will ensure sample integrity. The second step is correct 
sample bottle identification and preparation. Lastly, when samples reach the laboratory, 
they are assigned a laboratory number and maintained at 4°C until sample preparation and 
antilyses can be performed. 

FIELD SAMPLE CUSTODY 

Sample custody and documentation procedures described in this section will be 
followed throughout all sample collection for all TWO SSIs. Components of sample 
custody are field logbooks, sample labels, sample tags, and chain-of-custody forms. CLP 
organic and inorganic traiOSc report forms will serve as chain-of-custody forms for this 
project. 

FIELD LOGBOOKS 

Bound field logbooks will be maintained by the site manager and other team members 
to provide a daily record of significant events, observations, and measurements during the 
field investigation. Each page in the logbook will be initialed by the author and signed 
after the last entry of each day. All entries by persons other than the author will be 
initialed or signed. All entries \\^1 be signed and dated. 

All information pertinent to the field survey and sampling will be recorded in the 
logbooks. The logbooks will be bound books with consecutively numbered pages that are 
at least 41/2 inches by 7 inches in size. Waterproof ink will be used in making all entries. 
Entries in the logbook will include, at the minimum, the following: 

• General information: 

- Names and titles of author and assistant, date and time of entry, and 
physical/environmental conditions during field activity 

- Location of sampling activity 

- Name and title of field crew. 
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• Sampling documentation: 

- Sample medium (e.g., soil) 

- Description of sampling point(s) 

- Date and time of collection 

- Sample identification number(s). 

• Other information: 

- Names and titles of any site visitors or interviewees 

- Field observations and unusual field conditions 

- Any field measurements made (such as pH, conductivity, temperature) 
including specific cahbration data and documentation of field equipment (serial 
number, decontamination, etc.) 

- Sample handling (e.g., preservation with ice). 

None of the field logbooks or chain-of-custody documents will be destroyed or 
discarded, even if they are illegible or contain inaccuracies that require a replacement 
docmnent. If a previously recorded value is discovered to be incorrect, the wrong infor
mation will be crossed out in such manner that it is still legible, the correct value written in, 
and the change initialed and dated. If the change is made by someone other than the 
original author or if the change is made on a subsequent day, a reason for the change will 
be recorded at the then-current active location in the logboolq with cross-references. 

SAMPLE TAGS 
1 

All samples collected at the site will be placed in an appropriate sample container for 
preservation and shipment to the designated laboratory. Each sample will be identified 
with a separate identification label and tag. The bottles and ice chests will be sealed with 
custody seals. Sample identification tags and custody seals will be provided by the CLP 
sample management office. The tag will indicate if the sample is a split sample. The label 
will contain the sample number. The following information will be recorded on the tag: 

• Analyses to be performed 

• Sample identification number 

• Source/location of sample 

• Type of sample (composite or grab) 

• Preservatives used (ice) 

• Date 

• Time (a four-digit number indicating the 24-hour clock time collection; for example, 
1430 for 2:30 P.M.) 
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• Sampler's signature 

• CLP case number. 

Once the tag is complete, a custody seal will be placed over the lid of the bottle. The 
custody seal will show the date and sampler's signature. 

TRAFFIC REPORT FORMS 

Introduction - Samples and Sample Numbers 

The CLP organic and inorganic multi-sample traffic reports/chain-of-custody forms 
(TRs) document samples shipped to CLP laboratories. Tliey also enable the sample 
management office (SMO) and the region to track samples and ensure that the samples are 
shipped to the appropriate contract laboratory. TRs will be used each time routine 
an^ytical services (HAS) samples are shipped to a CLP laboratory. The TRs may 
document up to ten samples shipped to, one CLP laboratory under one case number and 
RAS analytical program. 

The TR includes a chain-of-custody record which is located at the bottom of the form. 
TLe form is used as physical evidence of sample custody. According to EPA enforcement 
requirements, official custody of samples must be maintained and documented from the 
time of collection until the time the samples are introduced as evidence in the event of 
litigation. The field team leader is responsible for the care and custody of the sample until 
sample shipment. 

A sample is considered to be in custody if any of the following criteria are met: 

1. The sample is in possession of the sampling team or is in view after being in 
possession. 

2. The sample was in possession and then locked up or sealed to prevent tampering. 

3. The sample is in a secured area, and security is documented. 

CLP sample types are defined by the RAS analytical program. There are currently 
three organic/inorganic programs. Low/medium concentration inorganic, low/medium 
concentration organic, and high concentration organic. Low/medium inorganic samples 
may be analyzed for total metals, cyanide, or both. Low/medium organic samples may be 
analyzed for VOAs, base/neutral/acid (BNAs), pesticide/PCBs, or any combination of 
these. High concentration organic samples may be analyzed for VOAs, 
BNA/pesticide/PCBs, and aroclors/toxaphenes. Inorganic samples are documented on 
inorganic TRs. Organic and high concentration samples are documented on organic TRs. 

A CLP sample is one matrix - water or soil - never both. The CLP sample is further 
defined as consisting of all the sample aliquots from one station location, for each matrix 
and RAS analytical program. 

The CLP generates unique sample numbers that must be assigned to each organic and 
inorganic sample. The unique CLP sample numbers are printed at SMO on adhesive 
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labels and distributed to the region as requested. Tlie field team leader will be responsible 
for assigning this critical sample number correctly and transcribing it accurately on the TR. 

Organic sample numbers are in the format XX123, and have ten labels per strip: four 
for extractables, two for VOAs, and four blank (extra). UNUSED LABELS will be 
destroyed to prevent duplication of sample numbers. 

Inorganic sample numbers are in the format MXX123 and have seven labels per strip — 
two for total metals, two for cyanide, and three extra (see attachment 1). Remember that 
the unique sample number must only be used once. EXTRA LABELS will be destroyed. 

Use only the labels provided by region VI. CLP sample numbers are alphabetically 
coded to correspond with each region as follows: 

Letter code 
Region 

Letter Code 
Region Orgjinic Inorganic Region Organic Inorganic Region 

A MA I F MF VI 
B MB II G MG VII 
C MC III H MH VIII 
D MD IV Y MY IX 
E ME V J MJ X 

Remember: 

• TRs must be used for each case number with every shipment of samples to each 
CLP laboratory. 

• Organic samples, high concentration samples, and inorganic samples are assigned 
separate, unique sample numbers. Each sample consists of all the sample aliquots 
from a sample station location for analysis in one of the three analytical programs. 

• A CLP RAS sample will be analyzed as either a water or a soil sample. 

• Prevent accidental duplication of sample numbers by destroying unused labels. 

• Use the sample numbers specific to region VI. 

• Call SMC (telephone number 703/557-2490 or 703/684-5678) if you have any 
questions about using TRs. 

Completing the Form - Case Documentation 

Instructions for filling out the traffic report/chain of custody are as follows: 

Box No, 1 

• Project code/site information: 

• Enter the project code, account code, regional information (VI), site name, city, 
and state in the designated spaces. 
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Box No. 2 

• Regional information: 

• Enter the region number (6), the name of your sampling company (ES), and 
your name and signature in the designated spaces. 

Box No. 3 

• Type of activity: 

• Check funding level of sampling. Next, check the code which describes the task 
of the sampling mission: 

Funding Level 

— Superfund 
— Potential responsible party 

SF 
PR? 
ST 
FED 

PA 
SSI 
LSI 

RIFS 
RD 
O&M 
NPLD 

State 
Federal 

Pre-Remedial 

Preliminary assessment 
Screening site investigation 
Listing site investigation 

Remedial 

Remedial investigation feasibility study 
Remedial design 
Operations and maintenance 
National priorities list delete 

Removal 

CLEM _ Classic emergency 
REMA _ Removal assessment 
REM _ Removal 
Oil _ Oil response 
UST _ Underground storage tank response 

Box No. 4 

Shipping Information: 

Enter the date shipped, the carrier (for example, Federal Express) and the 
airbill number in the appropriate spaces. 

Box No. 5 

Ship to: 
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Enter the name of the CLP laboratory contact (sample custodian) and its full 
address in the box. 

Box No. 6 

Preservative; 

Box provides a list of commonly-used preservatives. Please enter the 
appropriate preservative used in column D. 

Box No. 7 

Sample description: 

Box provides a list of the description/matrices of samples that are collected. 
Please enter appropriate description in colunm A. 

Completing the Form - Sample Documentation 

Carefully transcribe the CLP sample number from the printed sample labels on the TR 
in the space provided. 

Complete columns A through G to describe the sample. 

Column A, Sample Description 

Enter the appropriate sample description code from box 7. 

NOTE: Describe TRIP BLANKS as No. 3 "Leachate" in column A; EQUIPMENT 
BLANKS will be described as No. 4 "Rinsate." 

Note: Item 6 "Oil" and item 7 "Waste" are for RAS PLUS SAS projects only. Oily 
samples or waste samples will not be shipped without making prior arrangements 
with SMO. 

Column B, Concentration 

Organic — If sample is estimated to be low or medium concentration, enter "L." 
When shipping RAS plus SAS high concentration samples (previously arranged with 
SMO), enter "H." 

Inorganic - Enter "L" for low concentration, "M" for medium concentration, and "H" 
for high concentration (under previous RAS plus SAS arrangement). 

NOTE: Ship medium and high concentration organic and inorganic samples in 
metal cans. 

Column C, Sample Type Composite/Grab 

Please enter which type of sample was collected. 

Column D, Preservative Used 

Please enter preservation used (i.e., HCL, NAOH, HNO3, H2SO4) refer to Box 6 or 
the reference number of the preservation (1-7, N). 
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Column E, RAS Analysis 

Check the analytical fractions requested for each sample, for example, VOAs, SVs, 
and pesticides are for low/medium concentration organics. Total metals and 
cyanide are for low/medium concentration inorganics. VOAs, SV/pesticides and 
Aroclors are for high concentration organics. Metals, cyanide, pH/conductivity are 
for high concentration inorganic samples. 

Note: Either total or dissolved metals can be requested for each individual 
inorganic sample assigned a unique sample number, but not both analyses. 

Column F, Regional Specific Tracking Number or Tag Number 

Enter the region specific tracking number or tag number in the space provided. 

Column G, Station Location Number 

Enter the station location in the space provided. 

Column H, Month/Day/Year/Time of Sample Collection 

Record the month, day, year, and time in military time (e.g., 1600 hours = 4:00 P.M.) 
of sample collection. 

Column I, Sampler Initials 

Enter your initials. 

Column J, Corresponding CLP Organic/Inorganic Sample No. 

Enter the corresponding CLP sample number for organic or inorganic analysis. 

Column K, Designated Field OC 

Enter the appropriate qualifier for "Blind" Field QC samples in this column. 

Please note that all samples must have a qualifier. 

Blind Field OC Qualifier 

Blind Blanks B 
Blind field duplicates D 
Not a QC sample 

Box Titled, "Shipment for Case Complete (Y/N)" 

This should reflect the status of the samples scheduled at a lab for a specific case. 
When ALL samples scheduled/collected for shipment to a lab for a specific case 
have been shipped, the case is complete. 

Box Titled, "Page 1 of " 

Please enter the number of TRs per shipment. 
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Box Titled, "Sample Used for Spike and/or Duplicate" 

Please enter sample used for matrix spike and/or duplicate sample (internal lab 
QC). 

Box Titled, "Additional Sampler Signatures" 

Please record any additional sampler signatures you are unable to record in box 2. 

Box Titled, "Chain-of-Custody Seal Number" 

Sampler should enter the chain-of-custody seal number if applicable. 

Box Titled, "Split Samples Accepted/Declined" 

Sampler should ask sight owner, PRP, etc. whether they want split samples taken. 
The split samples are either accepted or dechned. Sampler should record their 
signamre if split samples are collected and check the appropriate box. 

How and When to Separate and Send TrafTic 
Report/Chain-of-Custody Form Copies 

When all paperwork has been completed by the sampler and samples are ready to 
be shipped, the bottom two copies of the traffic report/chain-of-custody forms 
should be placed in a plastic bag and taped to the inside of the cooler. The second 
copy of the traffic report/chain-of-custody form will be returned to the SMO within 
five days of the sample shipment. The top copy is the regions' copy for their 
records. 

Instructions on the Reverse 

Instructions summarizing CLP sample volumes, packaging, and shipment reporting 
requirements are printed on the back of the TRs. 

SHIPPING OF SAMPLES 

Samples will be shipped and delivered to the designated laboratoiy for analysis daily. 
During sampling and sample shipment, the ES field team leader (or designee) will contact 
the SMO (Nina Smith, 703/519-1360) to inform them of shipments. 

The samples will be shipped in ice chests by an overnight carrier such as Federal 
Express. The traffic report forms will be placed within the chest, which will be sealed with 
custody seals and/or tamper-resistant tape. Custody seals will be signed by the sample 
custodian shipping the samples. The airbill number will be noted on the chain-of-custody 
form. 
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SECTION 6 

CALIBRATION PROCEDURES AND FREQUENCY 

Instruments and equipment used to gather, generate, or measure environmental data 
will be calibrated with sufficient frequency and in such a manner that accuracy and 
reproducibility of results are consistent with the EPA-CLP specifications. Calibration of 
laboratory equipment will be based on approved written procedures. It is the responsibility 
of the EPA data validators to ensure that the proper calibration protocols specified in the 
CLP statement of work were used. These calibration procedures and frequencies are 
included in the EPA Contract Laboratory Program, "Statement of Work for Organic 
Analysis" (Exhibit E) including revisions through August 1991, and in the EPA Contract 
Laboratory Program, "Statement of Work for Inorganic Analysis" (Exhibit E) including 
revisions through September 1991. 

Records of calibration, repair, or replacement will be filed and meiintained by the 
designated laboratory personnel performing quality control activities in accordance with 
EPA-CLP requirements. Calibration records of assigned laboratories will be filed and 
maintained at the laboratory location where the work is performed and will be subject to 
QA audit. 
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SECTION 7 

ANALYTICAL PROCEDURES 

All analytical procedures will conform to analytical methods specified in the Routine 
Analyticcd Services (RAS) contract with the EPA. 

As per the EPA-CLP Statement of Work for Organic Analysis (including August 1991 
revision), laboratories are required to perform any method specified in Exhibit D for 
volatile organic compounds (CLP-VGA), semivolatile organic compounds (CLP-SV), and 
pesticide/PCB compounds (CLP-PEST). 

As per the EPA-CLP Statement of Work for inorganic analysis (including September 
1991 revision), laboratories are required to perform methods specified in Exhibit D. 
Metals will be analyzed using the 200 series, CLP-modified, methods as specified in Exhibit 
D. Cyanide will be analyzed by method 335.2 CLP-modified. Table 7.1 list the methods to 
be performed during this project under the RAS contract. If methods other than those 
included in RAS are required, then this QAPP will be amended accordingly. 
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Table 7.1 Analytical Procedures for USEPA-CLP 

Parameters Method 

Organics 
Volatile organics (VOA) CLP-VOA 

Semivolatile organics (BNA) CLP-SV 

Pesticides/PCBs CLP-PEST 

Inorganics 
(^anides 335.2 CLP-M* 

Metals 
Aluminum 202.2 CLP-M or 202.1 CLP-M 
Antimony 204.2 CLP-M 
Arsenic 206.2 CLP-M 
Barium 208.2 CLP-M OR 202.1 CLP-M 
Beryllium 210.2 CLP-M 
Cadmium 213.2 CLP-M 
Calcium 218.2 CLP-M 
Chromium 215.1 CLP-M 
Cobalt 2192 CLP-M or 219.1 CLP-M 
Copper 220.2 CLP-M or 220.1 CLP-M 
Iron 236.2 CLP-M or 236.1 CLP-M 
Lead 239.2 CLP-M 
Magnesium 242.1 CLP-M 
Manganese 243.2 CLP-M or 243.1 CLP-M 
Mercury 245.1-CLP-M, 245.2-CLP-M, or 

. 245.5-CLP-M 
Nickel 249.2 CLP-M or 249.1 CLP-M 
Potassium 258.1 CLP-M 
Selenium 270.2 CLP-M 
Silver 272.2 CLP-M 
Sodium 273.1 CLP-M 
Thallium 279.2 CLP-M 
Vanadium 286.2 CLP-M or 286.1 CLP-M 
Zinc 289.2 CLP-M or 289.1 CLP-M 

* CLP-M modified for the Contract Laboratory Program 
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SECTION 8 

DATA REDUCTION, VALIDATION, AND REPORTING 

FIELD MEASUREMENT DATA 

Field measurements will be made by field geologists and engineers, environmental 
analysts, and technicians. The following standard reporting units will be used during all 
phases of the project: 

• pH will be reported to 0.1 standard units. 

• Specific conductance will be reported to two significant figures below 100 /xmhos 
per centimeter (/imhos/cm) and three significant figures above 100 jumhos/cm. 

• Temperature will be reported to the nearest 0.5° Celsius (°C). 

• Water levels measured in wells will be reported to the nearest 0.01 foot. 

• Soil sampling depths will be reported to the nearest 0.5 foot. 

Field data will be validated using different procedures. 

• Routine checks will be made during the processing of data - for example, looking 
for errors in identification codes. » 

• Checks may be made for consistency with parallel data sets (data sets obtained 
presumably from the same population) — for example, from the same region of the 
aquifer or volume of soil. 

The purpose of these validation checks and tests is to identify outliers, i.e., observations 
that do not conform to the pattern established by other observations. Outliers may be the 
result of transcription error or instrumental breakdowns. Outliers may also be 
manifestations of a greater degree of spatial or temporal variability than expected. 

If an outlier is identified, a decision concerning its fate will be rendered. Obvious 
mistakes in data will be corrected when possible, and the correct value will be inserted. If 
the correct value cannot be obtained, the data may be excluded. An attempt will be made 
to explain the existence of the outlier. If no plausible explanation can be found for the 
outlier, it may be excluded, but a note to that effect will be included in the report. Also, an 
attempt will be made to determine the effect of the outlier when both included and 
excluded in the data set. 
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LABORATORY DATA 

The procedures used for calculations and data reduction are specified in each method 
referenced previously. It will be the responsibility of the laboratory to follow these 
procedures. 

VALIDATION 

The laboratory data will be validated by EPA according to the following EPA 
documents: 

• National Functional Guidelines for Organic Data Review (June 1991) 

• National Functional Guidelines for Evaluating Inorganics Analyses (July 1988). 

REPORTING 

The project analytical report from the CLP laboratory will contain data sheets and the 
results of analysis of QC samples. Analytical reports may also contain the following items: 

Project identification 

Field sample number 

Laboratory sample number 

Sample matrix description 

Date of sample collection 

Analytical method description and reference citation 

Individual parameter results 

Date of analysis (extraction, first run, and subsequent runs) 

Quantitation limits achieved 

Dilution or concentration factors 

Corresponding QC report (including duplicates and spikes). 

Matrix interferences on some of the samples, particularly the waste samples, may result 
in increased detection limits. Matrix interference will be reported as the cause of increased 
detection limits. These data will be valid. 
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SECTION 9 

INTERNAL QUALITY CONTROL CHECKS AND FREQUENCY 

QUALITY ASSURANCE BATCHING 

Quality assurance for analytical work on this project will involve analysis of blank 
samples, spiked samples, and duplicate samples. For each group of 20 samples (or less if 
fewer than 20 samples are collected) of similar matrix (i.e., groundwater, soil or sediment) 
collected at each site, analysis will be conducted on one blank, one spiked, and. one 
duplicate spiked sample. Field duplicates will be collected at a rate of 10% for each 
matrix. 

BLANKS, SPIKED BLANKS, AND MATRIX SPIKES 

Analysis of blank samples verifies that the analytical method does not introduce 
contaminants. The spiked blank is generated by addition of standard solutions to the blank 
water. The matrix spike is generated , by addition of standard solutions to a randomly 
selected field sample. Extra volume of one soil and one water sample will be collected by 
the field team for matrix spike analyses for samples sent to EACH laboratory. 

TRIP BLANKS • 

Volatile organics samples are susceptible to contamination by diffusion of organic 
contaminants through the Teflon-lined septum of the sample vial; therefore, a VGA trip 
blank will be analyzed to monitor for possible sample contamination. The trip blank also 
serves to detect contaminants in the sample bottles. Each trip blank will be prepared by 
filling two VGA vials with CLP-specified grade water and shipping the blanks with the 
sample bottles. Trip blanks accompany the sample bottles through collection and shipment 
to the laboratory and are stored with the samples. The trip blanks will be analyzed for 
VGAs. Results of trip blairk analyses will be maintained with the corresponding sample 
analytical data in the project file. 

One trip blank will accompany each ice chest containing soil or groundwater samples 
for VGA analyses. Samples for VGA analysis will be shipped together as practicable. 

FIELD DUPLICATES 

For samples collected for laboratory analysis, duplicates will be collected at a rate of 
10 percent of the total number of samples collected for each medium at each site. Tlie 
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number of samples collected will be rounded up to the next increment of ten, such that 
twenty-one samples would require collection of three duplicates. 

EQUIPMENT BLANKS 

Equipment blanks will be collected to establish that proper sample bottle preparation, 
decontamination and handling techniques have been employed. One equipment blank may 
be collected for the groundwater sampling, if bailers are used for sampling, and one blank 
will be collected for the soil sampling activities at each site. The specific nmnber and type 
of QA samples at each site will be determined in the SSI work plan. The equipment blanks 
will be collected prior to the sampling activities. The equipment blank is prepared by 
collecting CLP-specified grade water from the final rinse of the sampling barrel, split 
spoon, or sample spoon. 

CAJLIBRATION PROCEDURES AJVD FREQUENCY 

Calibration of field instruments and equipment will be performed at approved intervals 
as specified by the manufacturer or more frequently as conditions dictate. Calibrations 
also may be performed at the start and completion of each test nm. However, such 
calibrations be reinitiated after any delay caused by meals, work shift change, or 
damage incurred. Calibration standards used as reference standards will be traceable to 
the NIST, when existent. Standards will be used and duplicate samples analyzed in the 
field to verify pH and specific conductance data. 
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SECTION 10 

PERFORMANCE AND SYSTEM AUDITS 

QA audits may be performed by the project quality assurance manager (QAM) or his 
designees. Functioning as an independent agent, the QAM or his designee will plan, 
schedule, and approve system and process audits according to company procedure, 
customized to specific project requirements. These audits will be implemented to evaluate 
the capability and performance of project and subcontractor personnel, activities, and 
documentation of the measurement system(s), including subcontractor activities. 

The QAM will be Randy Palachek, who will report directly to the technical director. 
The QAM will coordinate and monitor the overall, QA program, including all onsite 
activities and the quality control programs of the laboratories. Implementing prompt, 
effective, and accurate corrective action in response to noncompliance that may occur on 
projects is absolutely essential in assuring the quality of the end product. 

QUALITY SYSTEM AUDIT 

A quality system audit refers to a detailed evaluation of the project's quality assurance 
program to determine its conformance to contractual commitments and standard company 
procedures. Such an audit includes preparation of formal plans and a checklist based on 
established requirements. A copy of a field audit checklist is at the end of this section. 
Audits may be performed on ES and subcontractor work. 

AUDIT REPORTS 

Audit reports will be written by the QAM or his designee after gathering and 
evaluating all available data. Items, activities, and documents determined by the QAM or 
his designee to be noncompliant will be identified at interviews conducted with the 
involved management. Noncompliant elements will be logged, documented, and controlled 
through audit findings, which are attached to the audit report. These audit findings are 
directed to the project manager to resolve the noncompliance satisfactorily in a specified 
and timely manner. 

All audit checklists, audit reports, audit findings, and acceptable resolutions are 
approved by the QAM prior to issue. QA verification of acceptable resolutions may be 
determined by reaudit for documented surveillance of the item or activity. Upon 
verification acceptance, the QAM will close out the audit report and findings. 
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It is the project manager's overall responsibility to ensure that all corrective actions to 
resolve audit findings are acted upon promptly and satisfactorily by project personnel. 
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Field Audit Checklist 

Project No. Date 

Project Location, Auditor 

Signature, 

Yes 

Yes 

No 

No 

1) Has a sampling manager been appointed? 

Comments 

2) Was a site-specific health and safety plan 
prepared? 

Comments 

Yes No 3) Was the site-specific health and safety plan 
approved by the project manager and health 
and safety officer? 

Comments 

Yes No 4) Was the site-specific work and safety plan 
signed and dated to document the approval? 

Comments 
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Yes No 5) Was a briefing held for project organization? 
Did each participant read the entire quality 
assurance project plan? 

Conunents 

Yes No 6) Were additional instructions given to project 
participants? 

Comments 

Yes No 7) Is there a list of accountable field documents 
checked out to the sampling manager? 

Comments ' 

Yes No 8) Are samples collected in the types of samples couecieo m ine types oi 
containers specified in the project work plan 
or as specified in the standard operating 
guidelines? 

Comments 

Yes No 9) Are samples collected as stated in the project 
work plan? 

Comments 

Yes No 10) Are samples preserved as specified in the 
project work plan? 

Comments 
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Yes No 11) Are the number, frequency, and type of 
samples collected as specified in the site-
specific work plan or as directed by the 
sampling manager? 

Comments 

Yes No 12) Are the number, frequency, and type of mea
surements and observations taken as 
specified in the site-specific work plan or as 
directed by the sampling manager? 

Comments 

Yes No 13) Are samples identified with sample labels? 

Comments • 

Yes No 14) Are samples listed on a chain-of-custody 
record? 

Comments 

Yes No 15) Is chain of custody documented and sample 
security maintained in the field? 

Comments 

Yes No 16) Were sample packages accompanied by the 
chain-of-custody record showing identifica
tion of contents? 

Comments 
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Yes No 17) Are photographs documented in logbooks as 
required? 

Comments 

Yes No 18) Have any accountable documents been lost? 

Comments 

Yes No 19) Has measuring and test equipment been cali
brated to manufacturer specifications? 

Comments 

Yes No 20) Were the certified standards calibrations 
traceable to the National Institute of 
Standards and Technology? 

Comments 

Yes No 21) Is the sampling team familiar with CLP 
laboratory protocol? 

Comments 
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SECTION 11 

PREVENTIVE MAINTENANCE 

PREVENTIVE MAINTENANCE PROCEDURES 

Equipment, instruments, tools, gauges, and other items requiring preventive 
maintenance will be serviced in accordance with the manufacturer's specified rec
ommendations and written procedures developed by the operators. 

SCHEDULES 

Manufacturer's procedures identify the schedule for servicing critical items in order to 
minirnize the downtime of the measurement system. It will be the responsibility of the 
operator to adhere to this maintenance schedule and to arrange any necessary and prompt 
service as required. Service to the equipment, instruments, tools and gauges shall be 
performed by qualified personnel. 

In the absence of any manufacturer's recommended maintenance criteria, a 
maintenance procedure will be developed by the operator based on experience and 
previous use of the equipment. 

RECORDS 

Logs will be established to record maintenance and service procedures and schedules. 
All maintenance records will be documented and traceable to the specific equipment, 
instruments, tools, and gauges. Records produced will be reviewed, maintained, and filed 
by the operator when equipment, instruments, tools, and gauges are used at the sites. The 
project QA officer or designee will audit these records to verify complete adherence to 
these procedures. 
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SECTION 12 

SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA IN TERMS 
OF PRECISION, ACCURACY, AND COMPLETENESS 

Planned procedures used to assess data precision and accuracy are in accordance with 
44 PR 69533, "Guidelines Establishing Test Procedures for the Analyses of Pollutants", and 
appendix III, "Example Quahty Assurance and Quality Control Procedures for Organic 
Priority Pollutants", December 3, 1979. Completeness is recorded by comparing the 
number of parameters initially analyzed with the number of parameters successfully 
completed and validated. 

PRECISION 

Relative percent difference (RPD) is calculated as: 

RPD = X 100% 
X 

where: 
xi = analyte concentration of first duplicate 
X2 = analyte concentration of second duplicate 

X = average analyte concentration of duplicates 1 and 2. 

ACCURACY 

Accuracy is expressed as a percent recovery (PR), calculated by: 

PR = X 100% 

where: 
A = spiked sample result (SSR) 
B = sample result (SR) 
C = spike added (SA). 
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COMPLETENESS 

The completeness of the data will be determined by; 

PC= xlOO% 

where: 
PC = percent complete 
Na = number of actual valid results 
Nt = number of theoretical results obtainable. 
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SECTION 13 

CORRECTIVE ACTION 

The following procedures have been established to assure that conditions adverse to 
quality — malfunctions, deficiencies, deviations, and errors — are promptly investigated, 
evaluated, and corrected. 

INITIATION OF CORRECTIVE ACTION 

When a significant condition adverse to quality is noted at the project site, laboratory, 
or subcontractor locations, the cause of the condition will be determined and corrective 
action taken to preclude repetition. All project personnel have the responsibility, as part of 
normal work duties, to promptly identify, solicit approved correction, and report conditions 
adverse to quality. 

Corrective actions may be initiated at a minimum; 

• When predetermined acceptance standards - objectives for precision, accuracy, and 
completeness — are not attained 

• When procedures or data compiled are determined to be faulty 

• When equipment or instrumentation is found faulty 

• When samples and test results cannot be traced with certainty 

• When quality assurance requirements have been violated 

• When designated approvals have been circumvented 

• As a result of an audit. 

PROCEDURE DESCRIPTION 

Project management and staff, including field investigation teams, sample control 
persoimel, and laboratoiy groups, monitor ongoing work performance in the normal course 
of daily responsibilities. 

Following identification of an adverse condition or quality assurance problem, 
notification of the deficiency will be made to the project manager and senior individual in 
charge of the activity found to be deficient, along with recommendations for correction. 
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Following implementation of corrective action, the senior individual in charge will report 
actions taken and results to the project manager and quality assurance manager. 
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SECTION 14 

QUALITY ASSURANCE REPORT 

A summary of all QA activities and findings during the course of this project will be 
reported to the TWC on a site specific basis with the final site inspection reports. Other 
project-related quality assurance items and corrective actions will be discussed in the 
monthly progress reports. These may include the following items: 

1. Summary of QA management, including any changes 

2. Measures of data quality from the project 

3. Significant problems related to work quahty, and the status of any corrective actions 
implemented 

4. Results of Q A performance audits 

5. Results of QA systems audits 

6. Assessment of data quality in terms of precision, accuracy, completeness, 
representativeness, and comparability 

7. Quality-assurance-related training 

8. An assessment of indicators used in the project. 
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Appendix D 

Site Inspection Checklist 



SITE RECONNAISSANCE CHECKLIST 

I. General 
1. Name and title of site contact. 
2. Telephone number. 
4. Site address. 
3. Mailing address (if different). 

4. Name of owner and/or operator. 
5. Telephone number. 
6. Mailing address. 

II. Site History 
1. How long has current owner/operator been at site? 
2. What were previous uses of site? Who were previous owners? 

3. Size of site (acres). 
4. Is any other property used that is not contiguous with site? 
5. Permits (RCRA, TDH, etc.) 
6. Any past spills or other environmental or accident problems. 
7. What were previous waste management practices? 

III. Current Operations 
1. What is currently being done at facility? 
2. What are waste management practices? 

3. What are hazardous chemical management practices? 

4. List major hazardous chemicals/constituents present and past. 

5. Discuss sources (e.g., tanks, impoundments, containers, etc.). 
6. Number of employees - current, peak. 

IV. Source Characteristics 
1. Identify type of wastes and quantities disposed of at site. 

a. Identify source of information. 
b. Photograph 
c. Dimension (quantity, volume, area) of waste locations. 

d. Containment controls (clay cap, clay liner, vegetative 
cover, etc.) 

e. Existing data 
f. Condition/integrity of storage/disposal units. 
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Site reconnaissance checklist, continued 

V. Groundwater Pathway 
1. Distance from source to nearest well. Identify name and 

address of well owner, if possible - and estimate well usage 
(number of people served, irrigation, supplemental, etc.). 

2. Verify wells within range of site. Indicate depth to water for 
each well and number people served. Identify as many 
owners and addresses as practically feasible. 

a. 0-0.25 
b. 0.25-0.5 
c. 0.5-1 
d. 1-2 } Only if information 
e. 2-3 } is critical and 
f. 3-4 } readily available 

3. Aquifer nearest wells are screened in, and water quality. 

V. Soil Exposure Pathway 
1. Describe status of site access, fencing, gates, locks, condition 

of security controls. 

2. Describe adjacent land use. 
3. Describe offsite runoff patterns. 
4. Describe number people with residence, school, or day care 

on site or within 200 yds. 
5. Locate nearest school or day care. 
6. Number of workers on site (include maximum number to 

cover work on site). 
7. Identify sensitive environments, (see list end of checklist). 

8. Describe any offsite runoff pattern existing at the site. 

VI. Air Pathway 

1. Estimate number of people within 4 miles 0-%, Vn-Vi, V2-1,1-2, 
2-3, and 3-4 miles (cify or county records). 

2. Shortest distance from source to occupied building. 

3. Identify known releases to air. 
4. Identify reports of adverse health effects. 
5. Identify existence of sensitive environments within 4 miles 

(see end of checklist for list). 
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Site reconnaissance checklist, continued 

VII. Surface Water Pathway 
1. Identify the TWC Basin and Stream Segment where the site is 

located. 
2. Describe surface water quality including: a) average 

discharge, b) total basin drainage area, c) TWC surface water 
quality monitoring stations. 

3. Are there surface water bodies within 2 miles of the site? 
4. Provide sketch of surface water runoff and flow patterns for 

15-stream-miles downstream. 
5. Identify intakes along surface water route within 15-stream-

miles. 
6. What is water use at each intake. 
7. Identify fisheries along the 15-stream-mile pathway. 
8. Identify sensitive environments along the 15-stream-mile 

pathway (see attached list). 
9. Identify downstream recreational uses. 

10. Estimate approximate flow rates for each water body within 
the 15-stream-mile target distance (i.e., < 10 cfs, 10-100 cfs, 
100-1,000 cfs, 1,000-10,000 cfs, etc.). Estimate length of each 
stream segment. 

11. Identify the annual rainfall and net rainfall at the site. 

12. Is site in flood plain (10 year, 100 year, 500 year). 
13. Estimate upgradient drainage area limits (watershed). 
14. Draw a sketch of drainage from site to nearest surface water 

including any other contributing tributaries. 
15. Identify recreational uses downstream (15 miles). 

Miscellaneous Inquiries 
1. Are any additional aerial photographs available depicting 

site history available? 
2. Meteorological data 

3. Nearest recreational area? Hospital? 

4. Local water supply sources? 

Site Sketches to Include 

1. Date(s) of visit 
2. Well locations (including nearest to site) 
3. Storage areas (past and present) 

4. UST and above ground storage tanks 
5. Waste areas 
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Site reconnaissance checklist, continued 

6. Buildings 
7. Access roads 
8. Areas of ponded water, or depressions in surface 
9. Drainage direction 

10. Photograph locations and directions 
11. Vegetation and significant landscaped features 
12. Any irregular appearance for soil, vegetation, tanks, etc. such 

as may result from spill, backfill operation, recent dirt moving 
work, etc. 
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